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SIMULATION WEATHER DATA SUMMARY
Data: Washington, Dist. of Columbia (TMY) 12-30-94

HAP v3.04 Page 1 of 1
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TABLE 1. SIMULATION WEATHER DATA DESIGN PARAMETERS

City.. vt iiiie it Washington
Location......vvvieeeeeeeaaeaaeenneeann....: Dist. of Columbia
Type of Data.............ccvevevevnnnn....: Typical Meteorological Year
Latitude. ..ottt et et e et 38.9 deg
Longitude. . ... ciiii it i it 77.0 deg
Elevation. ... ittt iiiiieinnaast 14.0 ft
* Average Ground Reflectivity............... : 0.20
Local Time Zone (GMT +/- N hours).........: 5.0 hours
* Daylight Savings Time Considered.......... ? N

* = User-defined design parameters. All other values are fixed.

TABLE 2. DRY-BULB TEMPERATURE STATISTICS (F)

Absolute Average Average Absolute
Month Maximum Maximum  Average Minimum Minimum
January 60.4 39.3 30.7 21.0 -1.9
February 62.1 42.8 33.1 22.9 7.5
March 75.5 53.9 43.3 32.4 17.1
April 85.5 65.7 55.0 44.3 31.2
May 91.9 73.3 63.5 53.8 40.5
June 93.5 80.8 70.0 58.8 48.8
July 91.0 84.9 75.9 66.5 55.8
August 96.8 85.1 74.3 64.5 49.6
September 91.6 79.3 69.3 60.0 46 .5
October 84.7 67.5 56.8 46.7 23.4
November 75.7 56.4 46.6 35.7 17.3
December . 59.0 42.7 36.9 30.9 20.5

[---- Daily Total Solar ---] [-- Daily Clearness Number --]
(BTU/sqft) (Dimensionless)

Month Maximum Average Minimum Maximum Average Minimum
January 1043.4 609.1 137.7 0.648 0.430 0.107
February 1448.6 815.5 79.9 0.685 0.433 0.048
March 1861.2 1183.4 211.6 0.680 0.473 0.094
April 2371.0 1484.8 247.6 0.717 0.479 0.079
May 2579.4 1712.0 355.4 0.711 0.487 0.104
June 2551.8 1890.8 515.8 0.697 0.514 0.140
July 2398.3 1714.6 629.5 0.657 0.478 0.171
August 2378.9 1696.2 708.2 0.694 0.522 0.227
September 1943.6 1307.6 258.0 0.674 0.482 0.054
October 1546 .1 977.2 92.6 0.656 0.469 0.045
November 1143.4 672.4 129.4 0.647 0.437 0.094
December 803.2 488.0 73.1 0.618 0.382 0.057

Notes: * All solar data is daily total flux on a horizontal surface.
* Clearness number is (Daily Total Solar)/(Extraterrestrial Solar)
Values between 0.70 and 0.80 represent clear conditions.
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CALENDAR DATA
Prepared By: EINHORN YAFFEE PRESCOTT 12-30-94
HAP v3.04 Page 1 of 1
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| calendar Name: Baseline | Day Type Assignments
[=mmmm s | Monday = Weekday
| January first is on: Saturday | Tuesday = Weekday
[===mmmm e | Wednesday = Weekday

| I

| Day Type 1 = Weekday | Friday = Weekday
| Day Type 2 = Saturday | Saturday = Saturday
| |
| |

Day Type 3 = Sunday Sunday = Sunday

|

l

|

Day Type Names Thursday = Weekday |
l

|

l

Holiday = Saturday |

Holidays
January 1 January 17 February 21 May 30 July 4
September 5 November 24 November 25 December 26




SCHEDULE DATA

Prepared By: EINHORN YAFFEE PRESCOTT 12-30-94
HAP v3.04 Page 1 of 2
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Schedule Name: People Hourly Percentages

Hour ----- > | oo | o1 ] o02] 03|04 ] 05 ] 06 | 07|08 ]| 09 ] 10| 11
DESIGN DAY | o] o} o| o] o] o] o] o | 50 |100 |100 |100
Weekday | o] of o] of o} of o] o] 10 ] 25 | 40 | 50
Saturday | of of of| of o] of of o} o] of of o
Sunday | ol of o o] of of of o} o] o] 10| 25
Hour ----- > | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23
DESIGN DAY . [100 |100 |100 |100 |[100 |100 |100 [100 |100 | 75 | 50 | ©
Weekday | 60 | 60 | 50 | 40 | 40 | 40 | 50 | 50 | 50 | 50 | 50 | ©
Saturday | 10 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | ©
Sunday | 40 | 50 | s0 | s0 | 50 | 50|25 ] of of o] of O
************************************************************************
Schedule Name: Lights Hourly Percentages

Hour ----- > | oo | 01| 02| 03] o04] 05|06 | 07|08} 09| 10] 11
DESIGN DAY | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 50 | 75 |100 |100 |100
Weekday | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 50 | 75 |100 |100 |100
Saturday | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25
Sunday | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25
Hour ----- > | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23
DESIGN DAY  |100 |100 [100 |100 [100 | 50 | 25 | 25 | 25 | 25 | 25 | 25
Weekday 100 100 |100 |100 |100 | 50 | 25 | 25 | 25 | 25 | 25 | 25
Saturday | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25
Sunday | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25
************************************************************************
Schedule Name: People Auditorium Hourly Percentages

Hour ----- > | oo | o1} 02| 03| o0a | 05|06 ] 07 |08 ] 09| 10| 11
DESIGN DAY | o] o| o] o] o o] o] o] 50 [100 [100 |100
Weekday | o of| of of| o] of o] o] 10] 25| 25 | 25
Saturday | ol o of| o of of of of of of o 0
Sunday | o] of of o o] of of of of o] 10] 25
Hour ----- > | 12 | 13 | 14 | 15 | 16 | 27 | 18 | 19 | 20 | 21 | 22 | 23
DESIGN DAY 100 |100 |100 [100 |100 |100 |100 |100 |100 | 75 | S0 0
Weekday | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 50 | 50 | 50
Saturday | 10 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | O
Sunday | 40 | s0 | 50 | 50 | 50 | s0 |25 | o] o} of of o

ok kkhkdkkkhkhkhkkhhhkkrkkhkkhhkhdhhhhkhkdhhhkhdhhhkdhkdhhkhhkhdrhhdkdkhdhddhhdrhhhdhrrhkhd




SCHEDULE DATA

Prepared By: EINHORN YAFFEE PRESCOTT 12-30-94
HAP v3.04 Page 2 of 2
************************************************************************
Schedule Name: Lights - Auditorium Hourly Percentages

Hour =----- > | o0 ] oL ] 02| 03] 04| o05]o06 ]| 07]o08] 09| 10]11
DESIGN DAY 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15 | S50 |[100 [100 |100

| l ! | | I | | |

Weekday | 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15 | 10 [100 |100 |100
| | | | | I | | |
| | | | | | l | I

Saturday 15 | 15 | 15 | 25 | 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15
Sunday 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15 |100
Hour ----- > | 12 | 13| 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23
DESIGN DAY |100 |100 [100 |100 |100 |100 |100 |100 |100 | 75 | 50 | 15
Weekday [100 |100 |100 |100 |100 [100 |100 |[100 |100 | 50 | 50 | 50
Saturday | 15 {100 |100 |100 |100 |100 |100 [100 [100 |100 |100 | 15
Sunday |100 |100 [100 |100 100 |100 | 25 | 15 | 15 | 15 | 15 | 15

Ak hkdkhkkhkkkrhkkdhkhkhkhhkkhkkhhhhhkdkhhkhhdhhhkkhhdhhdbhdrhkdhhdddddhdhhhhhkhdkhhkkkht
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WALL CONSTRUCTION TYPES
Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94
HAP v3.04 Page 1
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WALL TYPE 1: (CUSTOM WALL)

Description........... : Custom Wall
Abgorptivity.......... : 0.900

Layer Description Thickness Density Spec.Ht R-Val Weight
Inside surface resistance - - - 0.69 -
1/2-in (13 mm) gypsum board 0.50 50.0 0.26 0.45 2.1
8-in (203 mm) LW concrete block 8.00 38.0 0.20 2.02 25.3
Airspace 1.00 0.0 0.00 0.91 0.0
4-in (102 mm) face brick 4.00 125.0 0.22 0.43 41.7
Outside surface resistance - - - 0.33 -
Totals 13.50 4.83 69.1

Thickness: in Density: 1lb/cuft Weight: 1lb/sqgft

R-value : (hr-sqft-F)/BTU Specific Heat: BTU/lb/F




ROOF CONSTRUCTION TYPES
Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94

HAP v3.04 Page 1
*************************************************************************

ROOF TYPE 1: (CUSTOM ROOF)

Description...........: Rubber Membrane Roof
Absorptivity..........: 0.900

Layer Description Thickness Density Spec.Ht R-Val Weight
Inside surface resistance - - - 0.69 -
3/4-in Acoustical Ceiling Tile 0.75 18.0 0.14 1.89 1.1
R-19 (RSI-3.3) batt insulation 6.00 0.5 0.20 19.23 0.3
22 gage steel deck 0.03 489.0 0.12 0.00 1.4
R-14 (RSI-2.5) board insulation 2.00 2.0 0.22 13.89 0.3
Membrane Roof 0.00 0.0 0.00 0.00 0.0
outside surface resistance - - - 0.33 -
Totals 8.78 36.03 3.1
Thickness: in Density: l1b/cuft Weight: 1lb/sqgft

R-value : (hr-sgft-F)/BTU Specific Heat: BTU/1lb/F




WINDOW TYPE CONSTRUCTIONS
Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94
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WINDOW TYPE 1: (SIMPLE WINDOW)

Window Description.....: Double Pane Double Hung Windows (By sqft)
Height................. : 1.00 ft

Width........ ... .. ... 1.00 ft

Overall U-value........: 0.580 BTU/hr/sqft/F

Overall Shade Coeff....: 0.880

(150




ELECTRIC RATE DATA
prepared by: EINHORN YAFFEE PRESCOTT 12-30-94
HAP v3.04 Page 1

*************************************************************************

BASIC ELECTRIC RATE INFORMATION

ELECTRIC Rate schedule name...... : Virginia Power - Kwh Only
RATE Currency symbol..............c... .. S
INFORMATION: Type of rate schedule...............: Simple

Flab Al . oo vttt ientanenenerennat 0.01968 $/kWh




FUEL RATE DATA
Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94
HAP v3.04 Page 1

*************************************************************************

BASIC FUEL RATE INFORMATION

FUEL RATE Rate schedule name....... : Ft. Belvoir District Steam
INFORMATION: Currency symbol..............: §
Units of measurement.........: 1000 1lb
Fuel conversion factor.......: 1000.00000 kBTU/1000 1b
Type of rate schedule........: Simple
Flat rate...... ... : 7.98000 $/1000 1b

(58




FUEL RATE DATA
Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94

HAP v3.04 Page 1
*************************************************************************

BASIC FUEL RATE INFORMATION

FUEL RATE Rate schedule name....... : Washington Gas Rate Schedule 2
INFORMATION: Currency symbol..............: $
Units of measurement.........: Therm
Fuel conversion factor.......: 100.00000 kBTU/Therm
Type of rate schedule........: Simple
Flat rate. ... ..o vt 0.60790 $/Therm

(1A




SPACE DESCRIPTION

Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94
HAP v3.04 Page 1
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GENERAL SCHEDULES

Name......: Basement Classrooms Lighting....: Lights

Floor Area...... : 8330.0 sqgft Task Lights.: Lights

Building Weight.: 70.0 lb/sqgft People......: People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People
LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 3.00 W/sqft Cooling.....: 0.00 CFM/sqgft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqft

Task Lighting...: 0.00 W/sqgft Typical.....: 0.00 CFM/sqgft
PEOPLE When Fan On.? N
Occupancy....... : 200.0 sqgft/per FLOOR

Activity Level..: Office Work Type........:Slab Below Grade
Sensible........: 245.0 BTU/hr Perimeter............. : 400.0 ft
Latent..........: 205.0 BTU/hr Slab Floor Area.......: 8330.0 sgft
OTHER LOADS Floor R-Value.........: 2.40
Equipment.......: 0.50 W/sqgft Insulation R-value....: 0.00
Misc. Sensible..: 0.0 BTU/hr Depth of Insulation...: 0.0 ft
Misc. Latent....: ‘0.0 BTU/hr Depth Below Grade..... : 6.0 ft
WALL Gross Area | WALL | WINDOW | WINDOW | Any

Exp (sqft) | Type | Type Qty Shade | Type Qty Shade | Doors?
N 1831.0 | 1| 1 522 - 1 0 - | W

S 2134.0 | 1 | 1 421 - ] 1 0 - | N

E 1040.0 | 1 1 0 - 1 0 - N




SPACE DESCRIPTION

Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94
HAP v3.04 Page 1
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GENERAL SCHEDULES

Name......: Basement Offices Lighting....: Lights

Floor Area...... : 1372.0 sqgft Task Lights.: Lights

Building Weight.: 70.0 lb/sqgft People......: People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People
LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 3.00 W/sgft Cooling.....: 0.00 CFM/sqft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqgft

Task Lighting...: 0.00 W/sgft Typical.....: 0.00 CFM/sqgft
PEOPLE When Fan On.? N
Occupancy.......: 345.0 sgft/per FLOOR

Activity Level..: Office Work Type........:Slab Below Grade
Sensible........ : 245.0 BTU/hr Perimeter............. : 400.0 ft
Latent..........: 205.0 BTU/hr Slab Floor Area.......: 1372.0 sqgft
OTHER LOADS Floor R-Value.........: 2.40
Equipment.......: 1.00 W/sgft Insulation R-value....: 0.00
Misc. Sensible..: 0.0 BTU/hr Depth of Insulation...: 0.0 £t
Misc. Latent....: 0.0 BTU/hr Depth Below Grade..... : 6.0 ft
WALL Gross Area | WALL | WINDOW | WINDOW | Any

Exp (sqft) | Type | Type Qty Shade | Type Qty Shade | Doors?

E 1275.0 | 1| 1 280 - 1 0 - N
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GENERAL SCHEDULES

Name......: Classrm 1&6 (Typ 1 & 2) Lighting....: Lights

Floor Area......: 2600.0 sqgft Task Lights.: Lights

Building Weight.: 70.0 lb/sqgft People...... : People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People

LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 3.00 W/sqft Cooling.....: 0.00 CFM/sqft
Ballast Mult....: 1.00 Heating..... : 0.00 CFM/sqgft

Task Lighting...: 0.00 W/sqft Typical.....: 0.00 CFM/sqgft
PEOPLE When Fan On.? N

Occupancy. ...... : 65.0 sqft/per FLOOR

Activity Level..: Office Work Type........:Above Conditioned Space
Sensible........: 245.0 BTU/hr '

Latent..........: 205.0 BTU/hr

OTHER LOADS

Equipment.......: 0.00 W/sqgft

Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr

WALL Gross Area | WALL | WINDOW | WINDOW | any

ExXp (sqgft) | Type | Type Oty Shade | Type Qty Shade | Doors?

N 858.0 | 1| 1 240 - 1 0 - N

S 858.0 | 1| 1 240 - 1 0 - | N

E 520.0 | 1| 1 0 - 1 0 - N

| (-2




SPACE DESCRIPTION

Prepared by: EINHORN YAFFEE PRESCOTT © 12-30-94
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GENERAL SCHEDULES

Name...... : Classrm 2&3 (Typ 1 & 2) Lighting....: Lights

Floor Area......: 2600.0 sgft Task Lights.: Lights

Building Weight.: 70.0 lb/saft People......: People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People

LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 3.00 W/sqft Cooling.....: 0.00 CFM/sqgft
Ballast Mult....: 1.00 Heating..... : 0.00 CFM/sqgft

Task Lighting...: 0.00 W/sqft Typical.....: 0.00 CFM/sqft
PEOPLE When Fan On.? N

Occupancy. ......: 65.0 sqft/per FLOOR

Activity Level..: Office Work Type........:Above Conditioned Space
Sensible........: 245.0 BTU/hr

Latent..........: 205.0 BTU/hr

OTHER LOADS

Equipment.......: 0.00 W/sqgft

Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr

WALL Gross Area | WALL | WINDOW | WINDOW | Any

Exp (sqft) | Type | Type Qty Shade | Type Qty Shade | Doors?

N 858.0 | 1] 1 240 - 1 0 - N

S gss.0 | 1 | 1 240 - | 1 0 - | N
W 520.0 | 1| 1 0 - 1 0 - | N
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GENERAL SCHEDULES

Name......: Classrm 4 (Typ 1 & 2) Lighting....: Lights

Floor Area......: 2600.0 sqgft Task Lights.: Lights

Building Weight.: 70.0 lb/sqgft People......: People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People
LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 3.00 W/sqft Cooling.....: 0.00 CFM/sqgft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqft

Task Lighting...: 0.00 W/sqft Typical.....: 0.00 CFM/sqft
PEOPLE When Fan On.? N
Occupancy.......: 65.0 sgft/per FLOOR

Activity Level..: Office Work Type........ :Above Conditioned Space
Sensible........: 245.0 BTU/hr

Latent..........: 205.0 BTU/hr

OTHER LOADS

Equipment.......: 0.00 W/sqgft

Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr

WALL Gross Area | WALL | WINDOW | WINDOW | Any

Exp (sqft) | Type | Type Qty Shade | Type Qty Shade | Doors?

W 650.0 | 1 | 1 200 -/ 1 o - | N

E gas.o0 | 1 | 1 605 -/ 1 o - | N
N 520.0 | 1| 1 0 - 1 0 - | W
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GENERAL SCHEDULES

Name......: Classrm 5 (Typ 1 & 2) Lighting....: Lights

Floor Area......: 2600.0 sgft Task Lights.: Lights

Building Weight. : 70.0 1lb/sqgft People......: People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People
LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 3.00 W/sqgft Cooling.....: 0.00 CFM/sqgft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqft

Task Lighting...: 0.00 W/sgft Typical.....: 0.00 CFM/sqft
PEOPLE When Fan On.? N
Occupancy.......: 65.0 sgft/per FLOOR

Activity Level..: Office Work Type........:Above Conditioned Space
Sensible........: 245.0 BTU/hr

Latent..........: 205.0 BTU/hr
OTHER LOADS

Equipment.......: 0.00 W/sqgft

Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr

WALL Gross Area | WALL | WINDOW | WINDOW | Any

ExXp (sqft) | Type | Type Qty Shade | Type Qty Shade | Doors?

E 650.0 | 1| 1 200 - 1 0 - | N

W 845.0 | 1| 1 605 - 1 0 - | N

N 520.0 | 1 1 0 - 1 0 - N
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GENERAL SCHEDULES

Name......: North Offices (Typ 1 & 2 Lighting....: Lights

Floor Area......: 588.0 sqgft Task Lights.: Lights

Building Weight.: 70.0 lb/sqgft People......: People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People
LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 3.00 W/sqft Cooling.....: 0.00 CFM/sqft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqft

Task Lighting...: 0.00 W/sqft Typical.....: 0.00 CFM/sqgft
PEOPLE When Fan On.? N
Occupancy....... : 147.0 sgft/per FLOOR

Activity Level..: Office Work Typ€........:Above Conditioned Space
Sensible........: 245.0 BTU/hr

Latent..........: 205.0 BTU/hr

OTHER LOADS

Equipment.......: 2.00 W/sqft

Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr

WALL Gross Area | WALL | WINDOW | WINDOW | Any

Exp (sqgft) | Type | Type Qty Shade | Type Qty Shade | Doors?

N 5s20.0 | 1 | 1 160 -1 1 o - | N
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GENERAL SCHEDULES

Name......: East Offices (Typ 1 & 2) Lighting....: Lights

Floor Area......: 1372.0 sqgft Task Lights.: Lights

Building Weight.: 70.0 lb/sqft People......: People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People

LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 3.00 W/sqft Cooling..... : 0.00 CFM/sqgft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqft

Task Lighting...: 0.00 W/sqft Typical.....: 0.00 CFM/sqft
PEOPLE When Fan On.? N

Occupancy. ......: 275.0 sqgft/per FLOOR

Activity Level..: Office Work Type........:Above Conditioned Space
Sensible........: 245.0 BTU/hr

Latent..........: 205.0 BTU/hr

OTHER LOADS

Equipment.......: 2.00 W/sqft

Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr

WALL Gross Area | WALL | WINDOW | WINDOW |  Any

Exp (sqft) | Type | Type Qty Shade | Type Qty Shade | Doors?

E 1274.0 | 1 | 1 376 -} 1 0 - | W
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GENERAL SCHEDULES
Name......: South Offices (Typ 1 & 2 Lighting....: Lights
Floor Area......: 2294.0 sgft Task Lights.: Lights
Building Weight.: 70.0 lb/sqft People......: People
Windows Shaded..? N Equipment...: People
Partitions Used.? N Misc. Sens..: People
LIGHTING Misc. Latent: People
Overhead Fixture: Recessed INFILTRATION
Lamp Wattage....: 3.00 W/sqft Cooling.....: 0.00 CFM/sqft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqgft
Task Lighting...: 0.00 W/sqgft Typical.....: 0.00 CFM/sqft
PEOPLE When Fan On.? N
Occupancy. ......: 229.0 sqgft/per FLOOR
Activity Level..: Office Work Type........ :Above Conditioned Space
Sensible........: 245.0 BTU/hr
Latent..........: 205.0 BTU/hr
OTHER LOADS
Equipment.......: 2.00 W/sgft
Misc. Sensible..: 0.0 BTU/hr
Misc. Latent....: 0.0 BTU/hr
WALL Gross Area | WALL | WINDOW | WINDOW | Any
Exp (sqft) | Type | Type Qty Shade | Type Qty Shade | Doors?
E 182.0 | 1 | 1 0 - 1 0 - | N
S 1586.0 | 1 | 1 210 - | 1 0 - | N

(-1b%




SPACE DESCRIPTION

Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94
HAP v3.04 Page 1
*************************************************************t***************
GENERAL SCHEDULES

Name......: West Offices (Typ 1 & 2) Lighting....: Lights

Floor Area......: 1372.0 sgft Task Lights.: Lights

Building Weight.: 70.0 lb/sqft People......: People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People
LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 3.00 W/sgft Cooling.....: 0.00 CFM/sqgft

Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqft

Task Lighting...: 0.00 W/sqft Typical..... : 0.00 CFM/sqgft

PEOPLE When Fan On.? N

OCCUpPancCy.......: 275.0 sqgft/per FLOOR 1
Activity Level..: Office Work Type........:Above Conditioned Space

Sensible........: 245.0 BTU/hr

lLatent.......... : 205.0 BTU/hr

OTHER LOADS

Equipment.......:
Misc. Sensible..:
Misc. Latent....:

1.00 W/sqgft

0.0 BTU/hr

0.0 BTU/hr
WALL | WINDOW | WINDOW |  Any

| C-6
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GENERAL SCHEDULES

Name......: Cloak Rm (Typ 4/Flr) Lighting....: Lights

Floor Area......: 1040.0 sqgft Task Lights.: Lights

Building Weight.: 70.0 1lb/sqft People......: People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People

LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 3.00 W/sqgft Cooling.....: 0.00 CFM/sqgft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqgft

Task Lighting...: 0.00 W/sqgft Typical.....: 0.00 CFM/sqgft
PEOPLE When Fan On.? N
Occupancy....... : 200.0 sqgft/per FLOOR

Activity Level..: Office Work Type........:Above Conditioned Space
Sensible........: 245.0 BTU/hr

Latent.......... : 205.0 BTU/hr

OTHER LOADS

Equipment....... : 0.00 W/sqgft

Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr

(170
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GENERAL SCHEDULES

Name......: Auditorium Lighting....: Lights

Floor Area......: 9272.0 sqgft Task Lights.: Lights

Building Weight.: 70.0 1lb/sqft People......: People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People

LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 2.50 W/sqgft Cooling.....: 0.00 CFM/sqgft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqgft

Task Lighting...: 0.00 W/sqft Typical..... : 0.00 CFM/sgft
PEOPLE When Fan On.? N
Occupancy.......: 22.0 sgft/per FLOOR

Activity Level..: Seated at Rest Type........:Above Conditioned Space
Sensible........: 230.0 BTU/hr

Latent..........: 120.0 BTU/hr

OTHER LOADS

Equipment.......: 0.00 W/sqgft

Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr
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GENERAL SCHEDULES
Name......: Classrm 1&6 (3rd Flr) Lighting....: Lights
Floor Area......: 2600.0 sgft Task Lights.: Lights
Building Weight.: 70.0 lb/sqgft People......: People
Windows Shaded..? N Equipment...: People
Partitions Used.? N Misc. Sens..: People
LIGHTING Misc. Latent: People
Overhead Fixture: Recessed INFILTRATION
Lamp Wattage....: 3.00 W/sqgft Cooling.....: 0.00 CFM/sqft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqft
Task Lighting...: 0.00 W/sqgft Typical.....: 0.00 CFM/sqft
PEOPLE When Fan On.? N
Occupancy.......: 65.0 sqgft/per FLOOR
Activity Level..: Office Work Type........:Above Conditioned Space
Sensible........ : 245.0 BTU/hr
Latent..........: 205.0 BTU/hr
OTHER LOADS
Equipment.......: 0.00 W/sqft
Misc. Sensible..: 0.0 BTU/hr
Misc. Latent....: 0.0 BTU/hr
WALL Gross Area | WALL | WINDOW | WINDOW | Any
EXp (sqft) | Type | Type Qty Shade | Type Qty Shade | Doors?
N 858.0 | 1] 1 210 - 1 0 - | N
S 858.0 | 1 | 1 210 - 1 0 - | N
E 520.0 | 1| 1 0 - 1 0 - | w~
ROOF Slope Gross Area | ROOF | SKYLIGHT
EXp (deg) (sqft) | Type |Type OQty
HOR - 2600.0 | 1| 1 0
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GENERAL SCHEDULES

Name......: Classrm 2&3 (3rd Flr) Lighting....: Lights

Floor Area......: 2600.0 sqgft Task Lights.: Lights

Building Weight.: 70.0 1lb/sqft People......: People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People
LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 3.00 W/sqft Cooling.....: 0.00 CFM/sqgft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqgft
Task Lighting...: 0.00 W/sqgft Typical.....: 0.00 CFM/sqft
PEOPLE When Fan On.? N
Occupancy.......: 65.0 sqgft/per FLOOR

Activity Level..: Office Work Type........:Above Conditioned Space
Sensible........: 245.0 BTU/hr

Latent..........: 205.0 BTU/hr

OTHER LOADS

Equipment.......: 0.00 W/sqgft

Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr
WALL Gross Area | WALL WINDOW | WINDOW | Any
Exp (sgft) | Type Type Qty Shade | Type Qty Shade | Doors?
N 858.0 | 1] 1 210 - 1 0 - N

S 858.0 | 1 1 210 - 1 0 - N
W 520.0 | 1 1 0 - 1 0 - N
ROOF Slope Gross Area ROOF | SKYLIGHT

Exp (deg) (sgft) Type |Type Qty

HOR - 2600.0 | 1| 1 0

(7%
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GENERAL SCHEDULES

Name...... : Classrm 4 (3rd Flr) Lighting....: Lights

Floor Area......: 2600.0 sgft Task Lights.: Lights

Building Weight.: 70.0 lb/sqft People......: People

Windows Shaded. .? N Equipment...: People

Partitions Used.? N Misc. Sens..: People
LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 3.00 W/sqgft Cooling.....: 0.00 CFM/sqft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqgft
Task Lighting...: 0.00 W/sqft Typical.....: 0.00 CFM/sqgft
PEOPLE When Fan On.? N

Occupancy. ...... : 65.0 sgft/per FLOOR

Activity Level..: Office Work Type........:Above Conditioned Space
Sensible........: 245.0 BTU/hr

Latent..........: 205.0 BTU/hr

OTHER LOADS

Equipment.......: 0.00 W/sqft

Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr

WALL Gross Area | WALL | WINDOW WINDOW | Any
EXp (sgft) | Type | Type Qty Shade Type Qty Shade | Doors?
W 650.0 | 1| 1 131 - 1 0 - | N

E 858.0 | 1| 1 158 - 1 0 - N

N 520.0 | 1| 1 0 - 1 0 - | w
ROOF Slope Gross Area | ROOF | SKYLIGHT

Exp (deg) (sgft) | Type |Type Qty

HOR - 2600.0 | 1 | 1 0
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GENERAL SCHEDULES

Name......: Classrm 5 (3rd Flr) Lighting....: Lights

Floor Area......: 2600.0 sgft Task Lights.: Lights

Building Weight.: 70.0 1lb/sqft People......: People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People

LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 3.00 W/sqgft Cooling.....: 0.00 CFM/sqgft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sgft
Task Lighting...: 0.00 W/sqgft Typical.....: 0.00 CFM/sqft
PEOPLE When Fan On.? N
Occupancy.......: 65.0 sqgft/per FLOOR

Activity Level..: Office Work Type........:Above Conditioned Space
Sensible........: 245.0 BTU/hr

Latent..........: 205.0 BTU/hr

OTHER LOADS

Equipment.......: 0.00 W/sqft

Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr

WALL Gross Area | WALL | WINDOW | WINDOW | Any
Exp (sqft) | Type | Type Qty Shade | Type Qty Shade | Doors?

E 650.0 | 1| 1 131 - 1 0 - N

W 858.0 | 1 1 158 - 1 0 - N

N 520.0 | 1 1 0 - 1 0 - | w~
ROOF Slope Gross Area | ROOF | SKYLIGHT

EXp (deg) (sqft) | Type |Type Oty

HOR - 2600.0 | 1| 1 0
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GENERAL SCHEDULES

Name......: North Offices (3rd Flr) Lighting....: Lights

Floor Area......: 588.0 sqgft Task Lights.: Lights

Building Weight.: 70.0 lb/sqgft People......: People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People
LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 3.00 W/sqft Cooling..... : 0.00 CFM/sqgft
Ballast Mult....: 1.00 Heating..... : 0.00 CFM/sqft

Task Lighting...: 0.00 W/sqft Typical.....: 0.00 CFM/sqgft
PEOPLE When Fan On.? N
Occupancy.......: 147.0 sgft/per FLOOR

Activity Level..: Office Work Type........:Above Conditioned Space
Sensible........: 245.0 BTU/hr

Latent..........: 205.0 BTU/hr
OTHER LOADS

Equipment.......: 2.00 W/sqgft

Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr
WALL Gross Area | WALL | WINDOW | WINDOW | Any
EXp (sqft) | Type | Type Qty Shade | Type Qty Shade | Doors?
N 520.0 | 1| 1 105 - 1 0 - N
ROOF Slope Gross Area | ROOF | SKYLIGHT |

Exp (deg) (sqft) | Type |Type oty |
HOR - 588.0 | 1| 1 0 |

| 1T
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GENERAL SCHEDULES

Name...... . East Offices (3rd Flr) Lighting....: Lights

Floor Area......: 1372.0 sqgft Task Lights.: Lights

Building Weight.: 70.0 lb/sqgft People......: People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People
LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 3.00 W/sqgft Cooling..... : 0.00 CFM/sqft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqft

Task Lighting...: 0.00 W/sqgft Typical.....: 0.00 CFM/sqft
PEOPLE When Fan On.? N

Occupancy. ......: 275.0 sqft/per FLOOR

Activity Level..: Office Work Type........:Above Conditioned Space
Sensible........: 245.0 BTU/hr

Latent.......... : 205.0 BTU/hr

OTHER LOADS

Equipment.......: 2.00 W/sqft

Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr

WALL Gross Area | WALL | WINDOW WINDOW | Any

Exp (sqft) | Type | Type Qty Shade | Type Qty Shade | Doors?

E 1274.0 | 1] 1 235 - 1 0 - N

ROOF Slope Gross Area | ROOF | SKYLIGHT

Exp (deg) (sqft) | Type |Type Qty

HOR - 1372.0 | 1| 1 0 |
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GENERAL SCHEDULES

Name......: South Offices (3rd Flr) Lighting....: Lights

Floor Area......: 1708.0 sqgft Task Lights.: Lights

Building Weight.: 70.0 lb/sqgft People......: People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People

LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 3.00 W/sqft Cooling.....: 0.00 CFM/sqft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqft

Task Lighting...: 0.00 W/sqft Typical.....: 0.00 CFM/sqgft
PEOPLE When Fan On.? N
Occupancy.......: 155.0 sqgft/per FLOOR

Activity Level..: Office Work Type........:Above Conditioned Space
Sensible........: 245.0 BTU/hr

Latent..........: 205.0 BTU/hr

OTHER LOADS

Equipment.......: 2.00 W/sqft

Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr

WALL Gross Area | WALL | WINDOW | WINDOW | Any

Exp (sqft) | Type | Type OQty Shade | Type Qty Shade | Doors?

E 182.0 | 1| 1 0 - ] 1 0 - N

] 1586.0 | 1 | 1 250 - ] 1 0 - | N
ROOF Slope Gross Area | ROOF | SKYLIGHT |

Exp (deg) (sqft) | Type |Type Oty |

HOR - 1708.0 | 1| 1 0 |

L1718
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GENERAL SCHEDULES

Name......: West Offices (3rd Flr) Lighting....: Lights

Floor Area...... : 1372.0 sgft Task Lights.: Lights

Building Weight.: 70.0 lb/sqgft People......: People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People

LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 3.00 W/sqgft Cooling.....: 0.00 CFM/sqgft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqft

Task Lighting...: 0.00 W/sqft Typical.....: 0.00 CFM/sqgft
PEOPLE When Fan On.? N

Occupancy. ......: 275.0 sqft/per FLOOR

Activity Level..: Office Work Type........:Above Conditioned Space
Sensible........: 245.0 BTU/hr

Latent..........: 205.0 BTU/hr

OTHER LOADS

Equipment.......: 1.00 W/sqft

Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr

WALL Gross Area | WALL | WINDOW | WINDOW | Any

EXp (sqft) | Type | Type Qty Shade | Type Qty Shade | Doors?

W 1274.0 | 1| 1 235 - 1 0 - | N

ROOF Slope Gross Area | ROOF | SKYLIGHT |

Exp (deg) (sqft) | Type |Type Qty |

HOR - 1372.0 | 1 | 1 0 |
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GENERAL SCHEDULES
Name......: Inner Offices North Lighting....: Lights
Floor Area......: 910.0 sqgft Task Lights.: Lights
Building Weight. : 70.0 lb/sqgft People......: People
Windows Shaded..? N Equipment...: People
Partitions Used.? N Misc. Sens..: People
LIGHTING Misc. Latent: People
Overhead Fixture: Recessed INFILTRATION
Lamp Wattage....: 3.00 W/sqgft Cooling.....: 0.00 CFM/sqgft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqft
Task Lighting...: 0.00 W/sqft Typical..... : 0.00 CFM/sqft
PEOPLE When Fan On.? N
Occupancy.......: 182.0 sqft/per FLOOR
Activity Level..: Office Work Type........:Above Conditioned Space
Sensible........: 245.0 BTU/hr
Latent..........: 205.0 BTU/hr
OTHER LOADS
Equipment.......: 1.00 W/sqft
Misc. Sensible..: 0.0 BTU/hr
Misc. Latent....: 0.0 BTU/hr
WALL Gross Area | WALL | WINDOW | WINDOW | Any
Exp (sqft) | Type | Type Qty Shade | Type Qty Shade | Doors?
S 686.0 | 1| 1 286 - 1 0 - | N
ROOF Slope Gross Area | ROOF | SKYLIGHT |
Exp (deg) (sqft) | Type |[Type Qty |
HOR - 910.0 | 1| 1 0 |

(160
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GENERAL SCHEDULES

Name......: Inner Offices East Lighting....: Lights

Floor Area......: 1320.0 sgft Task Lights.: Lights

Building Weight.: 70.0 1lb/sqgft People......: People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People
LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 3.00 W/sgft Cooling.....: 0.00 CFM/sqft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqft

Task Lighting...: 0.00 W/sqft Typical.....: 0.00 CFM/sqft
PEOPLE When Fan On.? N

Ooccupancy. ......: 189.0 sqgft/per FLOOR

Activity Level..: Office Work Type........:Above Conditioned Space
Sensible........: 245.0 BTU/hr

Latent..........: 205.0 BTU/hr

OTHER LOADS

Equipment.......: 1.00 W/sagft

Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr

WALL Gross Area | WALL | WINDOW WINDOW |  Any

Exp (sqft) | Type | Type Qty Shade | Type Qty Shade | Doors?

W 1222.0 | 1| 1 587 - 1 0 - | N

ROOF Slope Gross Area | ROOF | SKYLIGHT

Exp (deg) (sqft) | Type [Type Qty

HOR - 1320.0 | 1| 1 0 |




SPACE DESCRIPTION

Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94
HAP v3.04 Page 1
*****************************************************************************
GENERAL SCHEDULES

Name......: Inner Offices South Lighting....: Lights

Floor Area......: 792.0 sqgft Task Lights.: Lights

Building Weight.: 70.0 1lb/sqgft People......: People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People

LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 3.00 W/sqgft Cooling.....: 0.00 CFM/sqgft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqgft

Task Lighting...: 0.00 W/saft Typical..... : 0.00 CFM/sqgft
PEOPLE When Fan On.? N
Occupancy....... : 198.0 sgft/per FLOOR

Activity Level..: Office Work Type........:Above Conditioned Space
Sensible........ : 245.0 BTU/hr

Latent..........: 205.0 BTU/hr

OTHER LOADS

Equipment.......: 1.00 W/sqgft

Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr

WALL Gross Area | WALL | WINDOW | WINDOW | Any

Exp (sqft) | Type | Type Qty Shade | Type Qty Shade | Doors?

N 690.0 | 1| 1 305 - 1 0 - | N

ROOF Slope Gross Area | ROOF | SKYLIGHT |

Exp (deg) (sqft) | Type |Type Qty |

HOR - 792.0 | 1| 1 o |




SPACE DESCRIPTION

Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94
HAP v3.04 Page 1
*****************************************************************************
GENERAL SCHEDULES

Name......: Inner Offices West Lighting....: Lights

Floor Area...... : 1320.0 sqgft Task Lights.: Lights

Building Weight. 70.0 lb/sqgft People......: People

Windows Shaded.. N Equipment...: People

Partitions Used.? N Misc. Sens..: People

LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 3.00 W/sqft Cooling.....: 0.00 CFM/sqft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sgft

Task Lighting...: 0.00 W/sqft Typical.....: 0.00 CFM/sqgft
PEOPLE When Fan On.? N
Occupancy....... : 189.0 sgft/per FLOOR

Activity Level..: Office Work Type........:Above Conditioned Space
Sensible........ : 245.0 BTU/hr

Latent.......... : 205.0 BTU/hr

OTHER LOADS

Equipment....... : 1.00 W/sgft

Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr

ALL Gross Area | WALL | WINDOW | WINDOW | Any

EXp (sqft) | Type | Type Qty Shade | Type Qty Shade | Doors?
g I e
moon siome oroms mrem ] moor | swvnremr |
Exp (deg) (sqft) | Type |[Type Qty |

mor T 13200 | 2] 1 o]




SPACE DESCRIPTION

Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94
HAP v3.04 Page 1
*****************************************************************************
GENERAL SCHEDULES

Name......: South Offices (2nd Flr) Lighting....: Lights

Floor Area......: 1320.0 sqgft Task Lights.: Lights

Building Weight. : 70.0 lb/sqft People...... : People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People
LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 3.00 w/saqft Cooling.....: 0.00 CFM/sqft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sgft

Task Lighting...: 0.00 W/sqft Typical.....: 0.00 CFM/sqgft
PEOPLE When Fan On.? N
Occupancy.......: 155.0 sgft/per FLOOR

Activity Level..: Office Work Type........:Above Conditioned Space
Sensible........ : 245.0 BTU/hr

Latent..........: 205.0 BTU/hr

OTHER LOADS

Equipment.......: 1.00 W/saft

Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr

WALL Gross Area | WALL | WINDOW | WINDOW |  Any

Exp (sqft) | Type | Type Qty Shade | Type Qty Shade | Doors?

] 740.0 | 1 1 649 - 1 0 - | N

S 740.0 | 1 | 1 649 - ] 1 0 - | N

E 289.0 | 1| 1 0 - 1 0 - N




SPACE DESCRIPTION

Prepared by: EINHORN YAFFEE PRESCOTT 01-06-95
HAP v3.04 Page 1
*****************************************************************************
GENERAL SCHEDULES

Name......: Typical Stair Tower E Lighting....: People

Floor Area......: 1200.0 sgft Task Lights.: People

Building Weight.: 70.0 lb/sqgft  People......: People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People
LIGHTING Misc. Latent: People

overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 1.00 wW/sqgft Cooling.....: 0.00 CFM/sqgft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sgft

Task Lighting...: 0.00 W/sqgft Typical.....: 0.00 CFM/sqgft
PEOPLE When Fan On.? N
Occupancy.......: 0 People FLOOR

Activity Level..: Office Work Type........:Above Conditioned Space
Sensible........: 245.0 BTU/hr

lLatent..........: 205.0 BTU/hr

OTHER LOADS

Equipment.......: 0.00 W/sqft

Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr

WALL Gross Area | WALL | WINDOW | WINDOW | Any

EXp (sqft) | Type | Type Qty Shade | Type OQty Shade | Doors?

E 1210.0 | 1| 1 250 - 1 0 - N

ROOF Slope
ExXp (deg)

ROOF | SKYLIGHT |

Gross Area |

(sqft) |

Type |Type

“*

oty |

£-185




SPACE DESCRIPTION

Prepared by: EINHORN YAFFEE PRESCOTT 01-06-95
HAP v3.04 Page 1
*****************************************************************************
GENERAL SCHEDULES
Name......: Typical Stair Tower W Lighting....: People
Floor Area...... : 1200.0 sqgft Task Lights.: People
Building Weight.: 70.0 1lb/sqgft People......: People
Windows Shaded..? N Equipment...: People
Partitions Used.? N Misc. Sens..: People
LIGHTING Misc. Latent: People
Overhead Fixture: Recessed INFILTRATION
Lamp Wattage....: 1.00 W/sqft Cooling.....: 0.00 CFM/saft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqgft
Task Lighting...: 0.00 W/sqgft Typical.....: 0.00 CFM/sqft
PEOPLE When Fan On.? N
OCcCUpPanCy.......: 0 People FLOOR
Activity Level..: Office Work Type........:Above Conditioned Space
Sensible........: 245.0 BTU/hr
Latent..........: 205.0 BTU/hr
OTHER LOADS
Equipment....... : 0.00 W/sqgft
Misc. Sensible..: 0.0 BTU/hr
Misc. Latent....: 0.0 BTU/hr
WALL Gross Area | WALL | WINDOW | WINDOW |  Any
Exp (sqft) | Type | Type Qty Shade | Type Qty Shade | Doors?
W 880.0 | 1| 1 210 - 1 0 - N
ROOF Slope Gross Area | ROOF | SKYLIGHT |
Exp (deg) (sqft) | Type |Type Qty |
HOR - 300.0 | 1| 1 0 |

C 18




SPACE DESCRIPTION

Prepared by: EINHORN YAFFEE PRESCOTT
HAP v3.04

01-06-95
Page 1

**********‘*******************************************************************

GENERAL

Corridors

Floor Area......: 10000.0 sgft
Building Weight.: 70.0 lb/sqft

Windows Shaded..? N
Partitions Used.? N
LIGHTING

Overhead Fixture: Recessed

Lamp Wattage....: 1.50 W/sqft
Ballast Mult....: 1.00

Task Lighting...: 0.00 W/sgft
PEOPLE

Occupancy....... : 0 People
Activity Level..: Office Work
Sensible........: 245.0 BTU/hr
Latent..........: 205.0 BTU/hr
OTHER LOADS

Equipment.......: 0.00 W/sqft
Misc. Sensible..: 0.0 BTU/hr
Misc. Latent....: 0.0 BTU/hr

SCHEDULES

Lighting....: People

Task Lights.: People
People......: People
Equipment...: People

Misc. Sens..: People

Misc. Latent: People
INFILTRATION

Cooling.....: 0.00 CFM/sqgft
Heating..... : 0.00 CFM/sqgft
Typical.....: 0.00 CFM/sqft
When Fan On.? N

FLOOR

Type........:Above Conditioned Space

ROOF Slope Gross Area
(deg) (sgft)

| ROOF | SKYLIGHT |
| Type |Type

oty |

Kl

187




SPACE DESCRIPTION

Prepared by: EINHORN YAFFEE PRESCOTT 01-06-95
HAP v3.04 Page 1
*****************************************************************************
GENERAL SCHEDULES

Name......: Cloak Rm 3rd Flr (Typ 4) Lighting....: Lights

Floor Area......: 1040.0 sgft Task Lights.: Lights

Building Weight.: 70.0 lb/sqft People...... : People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People
LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 2.00 W/sqgft Cooling.....: 0.00 CFM/sqft
Ballast Mult....: 1.00 Heating..... : 0.00 CFM/sqgft

Task Lighting...: 0.00 W/sgft Typical.....: 0.00 CFM/sqgft
PEOPLE When Fan On.? N
Occupancy....-..: 0 People FLOOR

Activity Level..: Office Work TYPE. v v v vnnn :Above Conditioned Space
Sensible........: 245.0 BTU/hr

Latent..........: 205.0 BTU/hr

OTHER LOADS

Equipment.......: 0.00 W/sgft

Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr

ROOF Slope Gross Area | ROOF | SKYLIGHT |
EXp (deg) (sqft) | Type |Type Oty |
HOR - 1040.0 | 1] 1 o |

[-198




AIR SYSTEM INPUT DATA

Name: Auditorium - Baseline 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

*************’k***********************************************************

1. SYSTEM NAME AND TYPE

Name............: Auditorium - Baseline
Typ€...-........: CONSTANT VOLUME - Single Zone CAV
Number of Zones.: 1

COOLING SYSTEM DATA

Is Central Cooling Used....... ? Y
Supply Alr.......veieniant 20000.0 CFM
Coil Bypass Factor............: 0.100

Fan Cycled for Cooling........ ? N
Supply Aixr Reset..............: Not Used
HEATING SYSTEM DATA

Is Central Heating Used....... ? Y

Fan Cycled for Heating........ ? N
Supply Air Reset..............: Not Used
OUTDOOR VENTILATION DATA

Type of Control...............: Constant Airflow Rate
Design Ventilation Airflow....: 5000.0 CFM
Dampers Open During Unocc Per.: N
Damper Leak Rate..............: 2 %
SUPPLY DUCT DATA .

Duct Heat Gain................: 2 %
Duct Leakage Rate.............: 5 %
RETURN PLENUM DATA

Is a Return Plenum Used....... ? N
SUPPLY FAN DATA

FAn TyPE. .. v v v rnneneesonnst Backward Inclined or Airfoil
Configuration.................: Draw-Thru

Fan Total Static..............: 2.00 in.wg.
Fan Efficiency................: 54 %
RETURN FAN DATA

Fan TypPe. . cvveveenneeeeenneaast None
OUTDOOR AIR ECONOMIZER

Outdoor Economizer Type.......: None

PREHEAT COIL

Preheat Coil Used............. ? N
PRECOOL COIL

Precool Coil Used............. ? N
HUMIDIFICATION

Humidification System Used....? N
DEHUMIDIFICATION

Dehumidification System Used..? N
VENTILATION HEAT RECLAIM

Reclaim Unit Type............. : None

SAFETY FACTORS

Sensible Cooling Factor.......: 0
Latent Cooling Factor.........: 0%
Heating Factor................ : 0




AIR SYSTEM INPUT DATA

Name: Auditorium - Baseline 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV : HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 2
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3. ZONE DATA

ZONE 1 (All Zones the Same)
T-Stat Occupied Cooling....(F): 75.0
Unoccupied Cooling.. (F): 85.0
Occupied Heating.... (F): 70.0
Unoccupied Heating.. (F): 55.0
Throttling Range.... (F): 3.0
Zone Heating Unit Type........: None
Trip Temperature......... (F) : -
Design Supply Temperature (F) : -
Fan Total Static....{in.wg.): -
Fan Efficiency........... (%) : -
Zone Terminal Type............: Diffuser
Reheat Coil............v. ? N
Direct Exhaust Airflow...(CFM): 0.0
Direct Exhaust Fan kW..... (kW) : 0.0

HOURLY TSTAT SCHEDULES |o]o|o|ojo|ojojo]ojo|1|2|z|1|1|2]z|{r|1|1|2]|2]2]2]
|2|3[4[5]6[7[8]9]0o|1|2]3|4|5|6|7[8[2|0[1]|2]3]
Design Day............. | XXX | XXX XX XXX XX KX XXX X XXX X
Weekday......oovvvennn. |X|x ||| x| x| XXX XX | XXX XXX XXX X]|X]|X]
Saturday...........unnn [X|x|x|x|X[X|X|X|X|X[X[X]|X] XXX XXX X | X[ X]X]X]|
Sunday........c.coovennnn x| x| XX |X]X|X|X]X|X]X]X[X]X|X] [X|X|X|X]|X]|X]|X]
Cooling Available During Unoccupied Period ? Y
MONTHLY SCHEDULES | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Central Heating........ | XXX | XXX | XXX | XXX | | | | | | XXX | XXX | XXX |
Central Cooling........ | | | | | XXX | XXX | XXX | XXX | XXX | | | |




ATIR SYSTEM INPUT DATA

Name: Classroom 1 & 6 (Flr 1 & 2) 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

*************************************************************************

1. SYSTEM NAME AND TYPE

Name............: Classroom 1 & 6 (Flr 1 & 2)
Typ€.....-......: CONSTANT VOLUME - Single Zone CAV
Number of Zones.: 1

COOLING SYSTEM DATA

Is Central Cooling Used....... ? Y
Supply Air.......ciiiiat 55.0 F
Coil Bypass Factor............: 0.100
Fan Cycled for Cooling........ ? N
Supply Air Reset..............: Not Used
HEATING SYSTEM DATA
Is Central Heating Used....... ? Y
Fan Cycled for Heating........ ? N
Supply Air Reset..............: Not Used
OUTDOOR VENTILATION DATA
Type of Control...............: Constant Airflow Rate
Design Ventilation Airflow....: 1650.0 CFM
Dampers Open During Unocc Per.: N
Damper Leak Rate..............: 2 %
SUPPLY DUCT DATA
Duct Heat Gain................: 2 %
Duct Leakage Rate.............: 5 %
RETURN PLENUM DATA
Is a Return Plenum Used....... ? N
SUPPLY FAN DATA
FAan TyPe. . v v evterennnnoeaansest Forward Curved
Configuration.................: Draw-Thru
Fan Total Static..............: 1.00 in.wg.
Fan Efficiency................: 54 %
RETURN FAN DATA
Fan TypPe€...cveeeeettetensanast None
OUTDOOR AIR ECONOMIZER
Outdoor Economizer Type....... : None
PREHEAT COIL
Preheat Coil Used............. ? N
PRECOOL COIL
Precool Coil Used............. ? N
HUMIDIFICATION
Humidification System Used....? N
DEHUMIDIFICATION
Dehumidification System Used..? N
VENTILATION HEAT RECLAIM
Reclaim Unit Type.............: None
SAFETY FACTORS
Sensible Cooling Factor....... : 0%
Latent Cooling Factor.........: 0 %
Heating Factor................ : 0%




ATIR SYSTEM INPUT DATA

Name: Classroom 1 & 6 (Flr 1 & 2) 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 2
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3. ZONE DATA

ZONE 1 (All Zones the Same)
T-Stat Occupied Cooling.... (F): 75.0
Unoccupied Cooling.. (F): 85.0
Occupied Heating.... (F): 70.0
Unoccupied Heating.. (F): 55.0
Throttling Range.... (F): 3.0
Zone Heating Unit Type........: None
Trip Temperature......... (F): -
Design Supply Temperature (F) : -
Fan Total Static....(in.wg.): -
Fan Efficiency........... (%) : -
Zone Terminal Type............: Diffuser
Reheat Coil......... .o ? N
Direct Exhaust Airflow...(CFM): 0.0
Direct Exhaust Fan kW..... (kw) : 0.0

HOURLY TSTAT SCHEDULES |o]o|ojojolofolojojo|1|a|2|r|aja|r|2|L|1|2|2]|2]2]
|1]2]3]4[5]e]7|8]ofo|1[2]3]4]5]6]7|8[9]0|1]2]3]
Design Day........o.onun IR R XXX ]|
Weekday. . .voverennnnnnn L Ixxxx x| X[ x| x]x]X] | | |
saturday.............-. T I I O bl
SUNAY. . o ve e T T O I
Cooling Available During Unoccupied Period ? N
MONTHLY SCHEDULES | JAN | FEB |MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Central Heating........ | XXX | XXX | XXX | XXX | | | ] | | XXX | XXX | XXX |
Central Cooling........ | | | | | XXX | XXX | XXX | XXX | XXX | | | |




AIR SYSTEM INPUT DATA

Name: Classroom 2 & 3 (Flr 1 & 2) 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1
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1. SYSTEM NAME AND TYPE

Name.....uovueee : Classroom 2 & 3 (Flr 1 & 2)
TYP . ettt eeeenat CONSTANT VOLUME - Single Zone CAV
Number of Zones.: 1

COOLING SYSTEM DATA

Is Central Cooling Used....... ? Y
Supply Air...... ...t 55.0 F
Coil Bypass Factor............ : 0.100

Fan Cycled for Cooling........ ? N
Supply Air Reset..............: Not Used
HEATING SYSTEM DATA

Is Central Heating Used....... ? Y

Fan Cycled for Heating........ ? N
Supply Air Reset..............: Not Used
OUTDOOR VENTILATION DATA

Type of Contxrol............... : Constant Airflow Rate
Design Ventilation Airflow....: 1650.0 CFM
Dampers Open During Unocc Per.: N
Damper Leak Rate..............: 2%
SUPPLY DUCT DATA

Duct Heat Gain................: 2 %
Duct Leakage Rate.............: 5 %
RETURN PLENUM DATA

Is a Return Plenum Used....... ? N
SUPPLY FAN DATA

Fan TyPe. . vt v eeeirneneeeenast Forward Curved
Configuration.................¢ Draw-Thru

Fan Total Static..............: 1.00 in.wg.
Fan Efficiency................: 54 %
RETURN FAN DATA

Fan Type. .. cveiieneieeeeat None
OUTDOOR AIR ECONOMIZER

Outdoor Economizer Type.......: None

PREHEAT COIL

Preheat Coil Used............. ? N
PRECOOL COIL

Precool Coil Used............. ? N
HUMIDIFICATION

Humidification System Used....? N
DEHUMIDIFICATION

Dehumidification System Used..? N
VENTILATION HEAT RECLAIM

Reclaim Unit Type............. : None

SAFETY FACTORS

Sensible Cooling Factor....... : 0

Latent Cooling Factor.........: 0%
: 0




AIR SYSTEM INPUT DATA

Name: Classroom 2 & 3 (Flr 1 & 2) 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 2

********************************'k*‘k**************************************

3. ZONE DATA

ZONE 1 (All Zones the Same)
T-Stat Occupied Cooling....(F}: 75.0
Unoccupied Cooling.. (F): 85.0
Occupied Heating....(F): 70.0
Unoccupied Heating.. (F): 55.0
Throttling Range....(F): 3.0
Zone Heating Unit Type........: None
Trip Temperature......... (F) : -
Design Supply Temperature (F): -
Fan Total Static....(in.wg.): -
Fan Efficiency........... (%) : -
zone Terminal Type............ : Diffuser
Reheat Coil........ .ot ? N
Direct Exhaust Airflow...(CFM): 0.0
Direct Exhaust Fan kW..... (kW) : 0.0

HOURLY TSTAT SCHEDULES |o|o|o|ojo|o|o|o]0 ol1|1jrfz]z||1|2]r|r]2]|2]|2]2]
|2]3]4|5]6|7]8]9]o[1]2]|3][4]5]6[7]8]9]0]2]2]3]
Design Day........eo--- I O O || x|x|%|x|X|X|X|X|X[X[X]X] | | |
Weekday....vveeeennnnns L1 [x|x|x|x|x|x|x|x|x|x|x|X|X] | | |
SALUXAAY. -« cvvvneern s R | BEEEEER
SUNGAY .« o vveee e T O B O B
Cooling Available During Unoccupied Period ? N
MONTHLY SCHEDULES [JAN|FEB|MAR|APR]MAY|JUN|JUL|AUG|SEP|OCT|NOV|DEC|
Central Heating........ | XXX | XXX | XXX | XXX | | | | | | XXX | XXX | XXX |
Central Cooling........ | | | | | XXX | XXX | XXX | XXX | XXX | | | |

C-114




AIR SYSTEM INPUT DATA

Name: Classroom 4 (Flr 1 & 2) 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1
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1. SYSTEM NAME AND TYPE

Name............: Classroom 4 (Flr 1 & 2)
Typ€............: CONSTANT VOLUME - Single Zone CAV
Number of Zones.: 1

COOLING SYSTEM DATA

Is Central Cooling Used....... ? Y
Supply Alr........ ... .0t 55.0 F
Coil Bypass Factor............: 0.100
Fan Cycled for Cooling........ ? N
Supply Air Reset..............: Not Used
HEATING SYSTEM DATA
Is Central Heating Used....... ? Y
Fan Cycled for Heating........ ? N
Supply Air Reset..............: Not Used
OUTDOOR VENTILATION DATA
Type of Control...............: Constant Airflow Rate
Design Ventilation Airflow....: 1650.0 CFM
Dampers Open During Unocc Per.: N
Damper Leak Rate..............: 2 %
SUPPLY DUCT DATA
Duct Heat Gain................: 2 %
Duct Leakage Rate.............: 5 %
RETURN PLENUM DATA
Is a Return Plenum Used....... ? N
SUPPLY FAN DATA
Fan TYPE. . veveenenaceonsnaneat Forward Curved
Configuration.................: Draw-Thru
Fan Total Static..............: 1.00 in.wg.
Fan Efficiency................: 54 %
RETURN FAN DATA
Fan TyPe. . vt vieeitneaneeesennst None
OUTDOOR AIR ECONOMIZER
Outdoor Economizer Type....... : None
PREHEAT COIL
Preheat Coil Used............. ? N
PRECOOL COIL
Precool Coil Used............. ? N
HUMIDIFICATION
Humidification System Used....? N
DEHUMIDIFICATION
Dehumidification System Used..? N
VENTILATION HEAT RECLAIM
Reclaim Unit Type.......o.o...t None
SAFETY FACTORS
Sensible Cooling Factor.......: 0%
Latent Cooling Factor.........: 0 %
Heating Factor................: 0 %




AIR SYSTEM INPUT DATA

Name: Classroom 4 (Flr 1 & 2) 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 2
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3. ZONE DATA

ZONE 1 (All Zones the Same)
T-Stat Occupied Cooling.... (F): 75.0
Unoccupied Cooling.. (F): 85.0
Occupied Heating....(F): 70.0
Unoccupied Heating.. (F): 55.0
Throttling Range.... (F): 3.0
Zone Heating Unit Type........ : None
Trip Temperature......... (F) : -
Design Supply Temperature (F): -
Fan Total Static....(in.wg.): -
Fan Efficiency........... (%) -
Zone Terminal Type............: Diffuser
Reheat Coil................. ? N
Direct Exhaust Airflow...(CFM): 0.0
Direct Exhaust Fan kW..... (kW) : 0.0

o|il2|3]4[5]6|7|8]of0[1]|2|3]4[5]6]|7]8]

Design Day............. | L xR XXX ]|
Weekday. . euoveeenenenn.. | [ ] 1] x| xxx|x]x][x]X]|X|X][X|X]X] | | |
Saturday.............-. I A O A O O B
sunday...........onens T A B O B
Cooling Available During Unoccupied Period ? N

MONTHLY SCHEDULES | JAN | FEB |MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC|
Central Heating........ | XXX | XXX | XXX | XXX | | | | | | XXX | XXX | XXX |
Central Cooling........ | | | | | XXX | XXX | XXX | XXX | XXX | | | |




AIR SYSTEM INPUT DATA

Name: Classroom 5 (Flr 1 & 2) 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1
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1. SYSTEM NAME AND TYPE

Name............: Classroom 5 (Flr 1 & 2)
Typ€...«........: CONSTANT VOLUME - Single Zone CAV
Number of Zones.: 1

COOLING SYSTEM DATA

Is Central Cooling Used....... ? Y
Supply Air.......... ... ... ... 55.0 F
Coil Bypass Factor............: 0.100
Fan Cycled for Cooling........ ? N
Supply Air Reset..............: Not Used
HEATING SYSTEM DATA

Is Central Heating Used....... ? Y
Fan Cycled for Heating........ ? N
Supply Air Reset..............: Not Used
OUTDOOR VENTILATION DATA

Type of Control...............: Constant Airflow Rate
Design Ventilation Airflow....: 1650.0 CFM
Dampers Open During Unocc Per.: N
Damper Leak Rate..............: 2 %
SUPPLY DUCT DATA

Duct Heat Gain................: 2 %
Duct Leakage Rate.............: 5 %
RETURN PLENUM DATA

Is a Return Plenum Used....... ? N
SUPPLY FAN DATA

Fan Type. . v i ittt iienenanans Forward Curved
Configuration.................: Draw-Thru
Fan Total Static..............: 1.00 in.wg.
Fan Efficiency................: 54 %
RETURN FAN DATA

Fan TypPe. . v .t ittt iiiennnenat None
OUTDOOR AIR ECONOMIZER

Outdoor Economizer Type....... : None
PREHEAT COIL

Preheat Coil Used............. ? N
PRECOOL COIL

Precool Coil Used............. ? N
HUMIDIFICATION

Humidification System Used....? N
DEHUMIDIFICATION

Dehumidification System Used..? N
VENTILATION HEAT RECLAIM

Reclaim Unit Type.............: None

SAFETY FACTORS

Sensible Cooling Factor.......: 0 %
Latent Cooling Factor......... : 0%
Heating Factor................ : 0%




ATIR SYSTEM INPUT DATA

Name: Classroom 5 (Flr 1 & 2) 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
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3. ZONE DATA

ZONE 1 (All Zones the Same)
T-Stat Occupied Cooling....(F): 75.0
Unoccupied Cooling.. (F): 85.0
Occupied Heating....(F): 70.0
Unoccupied Heating.. (F): 55.0
Throttling Range....(F): 3.0
Zone Heating Unit Type........: None
Trip Temperature......... (F) : ‘ -
Design Supply Temperature (F): -
Fan Total Static....(in.wg.): -
Fan Efficiency........... (%) : -
Zone Terminal Type............: Diffuser
Reheat Coil........ ... ? N
Direct Exhaust Airflow... (CFM): 0.0
Direct Exhaust Fan kW..... (kW) : 0.0

HOURLY TSTAT SCHEDULES |o0|o]o|o|ojo|ofo]ojofz|z|z|a|a]i|a]z|L|L]|2]2]|2]2]

lol1]2|3]4|s]6|7]8]9]o]2]2]|3|4|5]6|7[8]9]0]1]2]3]
Design Day............. | L1 XXX XXX XXX | ] ]
Weekday....oovvinnnnnn. | LT IxIx|x]x|x|x]x]x|x]|x]x][x]x] | | |
Saturday..............- 0 T A A A
Sunday. .......oeeeeenns T A A B A B B O B

Central Heating........ | XXX | XXX | XXX | XXX | | | | | | XXX | XXX | XXX |
Central Cooling........ | | | | | XXX | XXX | XXX | XXX | XXX | | | |

(1%




AIR SYSTEM INPUT DATA

Name: Classrooms 1 & 6 (3rd Flr) 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

*************************************************************************

1. SYSTEM NAME AND TYPE

Name.......uoo0.. : Classrooms 1 & 6 (3rd Flr)
Type............: CONSTANT VOLUME - Single Zone CAV
Number of Zones.: 1

COOLING SYSTEM DATA

Is Central Cooling Used....... ? Y
Supply Air.........coviiinat 55.0 F
Coil Bypass Factor............: 0.100
Fan Cycled for Cooling........ ? N
Supply Air Reset..............: Not Used
HEATING SYSTEM DATA

Is Central Heating Used....... ? Y
Fan Cycled for Heating........ ? N
Supply Air Reset..............: Not Used
OUTDOOR VENTILATION DATA

Type of Control...............: Constant Airflow Rate
Design Ventilation Airflow....: 1650.0 CFM
Dampers Open During Unocc Per.: N
Damper Leak Rate..............: 2 %
SUPPLY DUCT DATA

Duct Heat Gain................ : 2 %
Duct Leakage Rate.............: 5 %
RETURN PLENUM DATA

Is a Return Plenum Used....... ? N
SUPPLY FAN DATA

FAn TYPE. « vttt veeninaosaesonnn : Forward Curved
Configuration.................: Draw-Thru
Fan Total Static..............: 1.00 in.wg.
Fan Efficiency...........c....t 54 %
RETURN FAN DATA

Fan TyPC. . v v v eerreoneceenesan : None
OUTDOOR AIR ECONOMIZER

Outdoor Economizer Type.......: None
PREHEAT COIL

Preheat Coil Used............. ? N
PRECOOL COIL

Precool Coil Used............. ? N
HUMIDIFICATION

Humidification System Used....? N
DEHUMIDIFICATION

Dehumidification System Used..? N
VENTILATION HEAT RECLAIM

Reclaim Unit Type........... ..t None
SAFETY FACTORS

Sensible Cooling Factor.......: 0%
Latent Cooling Factor......... : 0%
Heating Factor................: 0%
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Name: Classrooms 1 & 6 (3rd Flr) 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
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3. ZONE DATA

ZONE 1 (All Zones the Same)
T-Stat Occupied Cooling....(F): 75.0
Unoccupied Cooling.. (F): 85.0
Occupied Heating....(F): 70.0
Unoccupied Heating.. (F): 55.0
Throttling Range.... (F): 3.0
Zone Heating Unit Type........: None
Trip Temperature......... (F) : -
Design Supply Temperature (F) : -
Fan Total Static....(in.wg.): -
Fan Efficiency........... (%) : -
Zone Terminal Type............: Diffuser
Reheat Coil................. ? N
Direct Exhaust Airflow...(CFM): 0.0
Direct Exhaust Fan kW..... (kW) : 0.0

HOURLY TSTAT SCHEDULES |o]o|o]ojo|ojo]ojo]o|1]a|2|z|1]zj1]z]2]|1]2]2]2]|2]
|2]3]a|s|6|7[8|o]o|1]2]3]4[5]6]7[8]9|0|1[2]3]
Design Day.........c.... [ xR XXX xR x] |||
Weekday. ..ovveereeennnns [ Ix[xxx] XXX x|X|2]x)x) ] |
Saturday............... I O O O O O
Sunday.........oeaneenn A
Cooling Available During Unoccupied Period ? N
MONTHLY SCHEDULES | JAN | FEB |MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Central Heating........ | XXX | XXX | XXX | XXX | | | | | | XXX | XXX | XXX |
Central Cooling........ | | | 1 | XXX | XXX | XXX | XXX | XXX | | | |




ATIR SYSTEM INPUT DATA

Name: Classrooms 2 & 3 (3rd Flr) 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
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1. SYSTEM NAME AND TYPE

Name....voueeuenn. : Classrooms 2 & 3 (3rd Flr)
Type............: CONSTANT VOLUME - Single Zone CAV
Number of Zones.: 1

COOLING SYSTEM DATA

Is Central Cooling Used....... ? Y
SUpply Alr.......ivviieianat 55.0 F
Coil Bypass Factor............: 0.100
Fan Cycled for Cooling........ ? N
Supply Air Reset..............: Not Used
HEATING SYSTEM DATA

Is Central Heating Used....... ? Y
Fan Cycled for Heating........ ? N
Supply Alxr Reset.............. : Not Used
OUTDOOR VENTILATION DATA

Type of Control...............: Constant Airflow Rate
Design Ventilation Airflow....: 1650.0 CFM
Dampers Open During Unocc Per.: N
Damper Leak Rate..............: 2 %
SUPPLY DUCT DATA

Duct Heat Gain................: 2 %
Duct Leakage Rate.............: 5%
RETURN PLENUM DATA

Is a Return Plenum Used....... ? N
SUPPLY FAN DATA

Fan TypPe. .ot vv v rivneaeanensenst Forward Curved
Configuration.................: Draw-Thru
Fan Total Static..............: 1.00 in.wg.
Fan Efficiency................2 54 %
RETURN FAN DATA

Fan TypPe. .. cevereeerosorsennsst None
OUTDOOR AIR ECONOMIZER

Outdoor Economizer Type.......: None
PREHEAT COIL

Preheat Coil Used............. ? N
PRECOOL COIL

Precool Coil Used............. ? N
HUMIDIFICATION

Humidification System Used....? N
DEHUMIDIFICATION

Dehumidification System Used..? N
VENTILATION HEAT RECLAIM

Reclaim Unit Type.............: None

SAFETY FACTORS

Sensible Cooling Factor.......: 0%
Latent Cooling Factor.........: 0%
Heating Factor................: 0%
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3. ZONE DATA

ZONE 1 (All Zones the Same)
T-Stat Occupied Cooling....(F): 75.0
Unoccupied Cooling.. (F): 85.0
Occupied Heating....(F): 70.0
Unoccupied Heating.. (F): 55.0
Throttling Range.... (F): 3.0
Zone Heating Unit Type........: None
Trip Temperature......... (F): -
Design Supply Temperature (F) : -
Fan Total Static....(in.wg.): -
Fan Efficiency........... (%) : -
Zone Terminal Type............: Diffuser
Reheat Coil................. ? N
Direct Exhaust Airflow... (CFM): 0.0
Direct Exhaust Fan kW..... (kW) : 0.0

HOURLY TSTAT SCHEDULES |o|o|o|o|o]ojojo|ojojx|zja|a|a|z|1|r|L|L]|2]2]2]2]
loj1]2]3[4[s[6]7|8|of0|1]2]3]4]5]|6]|7]|8]9|0]1]2]3]
Design Day............. xR XXX XXX X))
Weekday......ovvvunnnnn L Ixxxxx[x] XXX XX x]X] | | |
Saturday............--. T A O O A
sunday. ........oeceennn L A B A
Cooling Available During Unoccupied Period ? N
MONTHLY SCHEDULES | JAN | FEB |MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Central Heating........ | XXX | XXX | XXX | XXX | | | | | | XXX | XXX | XXX |
Central Cooling........ | | | | | XXX | XXX | XXX | XXX | XXX | | | |




AIR SYSTEM INPUT DATA

Name: Classroom 4 (3rd Flr) 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

*************************************************************************

1. SYSTEM NAME AND TYPE

Name............: Classroom 4 (3rd Flr)
Typ€............: CONSTANT VOLUME - Single Zone CAV
Number of Zones.: 1

COOLING SYSTEM DATA

Is Central Cooling Used....... ? Y
Supply Alr....... ..o 55.0 F
- Coil Bypass Factor............: 0.100
Fan Cycled for Cooling........ ? N
Supply Air Reset..............: Not Used
HEATING SYSTEM DATA
Is Central Heating Used....... ? Y
Fan Cycled for Heating........ ? N
Supply Air Reset..............: Not Used
OUTDOOR VENTILATION DATA
Type of Control...............: Constant Airflow Rate
Design Ventilation Airflow....: 1650.0 CFM
Dampers Open During Unocc Per.: N
Damper Leak Rate..............: 2 %
SUPPLY DUCT DATA .
Duct Heat Gain................: 2 %
Duct Leakage Rate.............: 5%
RETURN PLENUM DATA
Is a Return Plenum Used....... ? N
SUPPLY FAN DATA
Fam TyP .-« cevvnreneaeeroncanst Forward Curved
Configuration.................: Draw-Thru
Fan Total Static..............: 1.00 in.wg.
Fan Efficiency................: 54 %
RETURN FAN DATA
Fan TypPe. ... evveenereennnnnnst None
OUTDOOR AIR ECONOMIZER
Outdoor Economizer Type.......: None
PREHEAT COIL
Preheat Coil Used............. ? N
PRECOOL COIL
Precool Coil Used............. ? N
HUMIDIFICATION
Humidification System Used....? N
DEHUMIDIFICATION
Dehumidification System Used..? N
VENTILATION HEAT RECLAIM
Reclaim Unit Type...ceeeveeest None
SAFETY FACTORS
Sensible Cooling Factor.......: 0%
Latent Cooling Factor......... : 0 %
Heating Factor................: 0%




AIR SYSTEM INPUT DATA

Name: Classroom 4 (3rd Flr) 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
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*************************************************************************

3. ZONE DATA

ZONE 1 (All Zones the Same)
T-Stat Occupied Cooling....(F): 75.0
Unoccupied Cooling.. (F): 85.0
Occupied Heating.... (F): 70.0
Unoccupied Heating.. (F): 55.0
Throttling Range.... (F): 3.0
Zone Heating Unit Type........ : None
Trip Temperature......... (F) : -
Design Supply Temperature (F) : -
Fan Total Static....(in.wg.): -
Fan Efficiency........... (%) : -
Zone Terminal Type............: Diffuser
Reheat Coil....... ... ... ? N
Direct Exhaust Airflow...(CFM): 0.0
Direct Exhaust Fan kW..... (kW) : 0.0

HOURLY TSTAT SCHEDULES |o|o|o|o]ojolo|ojo]of1|zfz|z|jz]r|2]r|L]|2]2]|2]2]
2|3|a|s|6|7]|8|9l0ol1]2]3]|4|5]6]7]|8|9]0[1]2]3]
Design Day............. L Ixx XXX XXX | ]
Weekday.....covvvvnnnns Pl xR x XXX x)(x] | ] |
Saturday............... O O
Sunday.........oeeeens I O O O
Cooling Available During Unoccupied Period ? N
MONTHLY SCHEDULES | JAN| FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Central Heating........ | XXX | XXX | XXX | XXX | | | | | | XXX | XXX | XXX |
Central Cooling........ | | | | | XXX | XXX | XXX | XXX | XXX | | | |
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Name: Classroom 5 (3rd Flr) 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV . HAP v3.04
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1. SYSTEM NAME AND TYPE

Name............: Classroom 5 (3rd Flr)
TYPE€. s v eeeee et : CONSTANT VOLUME - Single Zone CAV
Number of Zones.: 1

COOLING SYSTEM DATA

Is Central Cooling Used....... ? Y
Supply Air.......... .t 55.0 F
Coil Bypass Factor............: 0.100
Fan Cycled for Cooling........ ? N
Supply Air Reset..............: Not Used
HEATING SYSTEM DATA

Is Central Heating Used....... ? Y
Fan Cycled for Heating........ ? N
Supply Air Reset.............. : Not Used
OUTDOOR VENTILATION DATA

Type of Control...............: Constant Airflow Rate
Design Ventilation Airflow....: 1650.0 CFM
Dampers Open During Unocc Per.: N
Damper Leak Rate..............: 2 %
SUPPLY DUCT DATA

Duct Heat Gain................: 2 %
Duct Leakage Rate.............: 5 %
RETURN PLENUM DATA

Is a Return Plenum Used....... ? N
SUPPLY FAN DATA

FAn TyPe. v v v v i et e iennansensoant Forward Curved
Configuration................. : Draw-Thru
Fan Total Static..............: 1.00 in.wg.
Fan Efficiency................ : 54 %
RETURN FAN DATA

FAIl TYPEC .« v e e et v viennennnannnst None
OUTDOOR AIR ECONOMIZER

Outdoor Economizer Type.......: None

PREHEAT COIL

Preheat Coil Used............. ? N
PRECOOL COIL

Precool Coil Used............. ? N
HUMIDIFICATION

Humidification System Used....? N
DEHUMIDIFICATION

Dehumidification System Used..? N
VENTILATION HEAT RECLAIM

Reclaim Unit Type............. : None

SAFETY FACTORS

Sensible Cooling Factor.......: 0%
Latent Cooling Factor.........: 0 %
Heating Factor................: 0%




AIR SYSTEM INPUT DATA

Name: Classroom 5 (3rd Flr) 12-30-94
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3. ZONE DATA

ZONE 1 (All Zones the Same)
T-Stat Occupied Cooling....(F): 75.0
Unoccupied Cooling.. (F): 85.0
Occupied Heating....(F): 70.0
Unoccupied Heating.. (F): 55.0
Throttling Range.... (F): 3.0
Zone Heating Unit Type........: None
Trip Temperature......... (F): -
Design Supply Temperature (F): -
Fan Total Static....(in.wg.): -
Fan Efficiency........... (%) : -
Zone Terminal Type............: Diffuser
Reheat Coil................. ? N
Direct Exhaust Airflow... (CFM) : 0.0
Direct Exhaust Fan kW..... (kw) : 0.0

4. SCHEDULE DATA

HOURLY TSTAT SCHEDULES |o|o|o|ojo]olojofojojz|z]zfz|1|2]1|r|2|1|2]2]2]2|
|1]2|3|4|s|6|7]8]9]0[1]2]3]4]5|6|7|8[9]0[1]2]3]
Design Day............. L IR XXX XX R XX ]
Weekday.......covvvnnnn. P xR x]X]X] ] ]
Saturday............... T A I O
sunday...........eennn I O B A
Cooling Available During Unoccupied Period ? N
MONTHLY SCHEDULES | JAN | FEB |MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Central Heating........ | XXX | XXX | XXX | XXX | | | | | [ XXX | XXX | XXX |
Central Cooling........ | | | | | XXX | XXX | XXX | XXX | XXX | | | |




AIR SYSTEM INPUT DATA

Name: Perimeter Fan Coil Units - Base 12-30-94
Type: TERMINAL UNITS - 2-Pipe Fan Coils HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1
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1. SYSTEM NAME AND TYPE
Nameé............: Perimeter Fan Coil Units - Base
Type€..-.+.......: TERMINAL UNITS - 2-Pipe Fan Coils
Number of Zones.: 14

COOLING SYSTEM DATA

Supply Air........iiiiit 55.0 F

Fan Cycled for Cooling........ ? N

Coil Bypass Factor............: 0.100
HEATING SYSTEM DATA

Fan Cycled for Heating........ ? N
OUTDOOR VENTILATION DATA

Common Ventilation System Used? N

SAFETY FACTORS

Sensible Cooling Factor.......: 0 %

Latent Cooling Factor.........: 0%

Heating Factor................ : 0 %
OUTDOOR VENTILATION DATA

Type of Control............... : Constant Airflow Rate
Design Ventilation Airflow....: 0.0 CFM/person

ZONE 1 (All Zones the Same)
T-Stat Occupied Cooling.... (F): 75.0
Unoccupied Cooling.. (F): 85.0
Occupied Heating....(F): 70.0
Unoccupied Heating.. (F): 55.0
Throttling Range.... (F): 3.0
Zone Terminal Type............: Fan Coil
Fan Total Static....(in.wg.): 0.25
Fan Efficiency........... (%) 54

52207




AIR SYSTEM INPUT DATA
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4. SCHEDULE DATA

HOURLY TSTAT SCHEDULES |o|o|o|o|ojo|ojojojof1|z]xja|a]|z]a]a|L]|1]2]2]2]2]
| 2|3|4|sle|7]8|olo]1]2]3]|4]5]6]7|8|o]0][1]2]3]
Design Day............. || XXX X)X XX XXX XXX XXX XXX XXX X
Weekday......oovvnunnnn [ X% x| XXX XXX XXX X[ XXX XXX 2] 2] XX
Saturday..........on-. |2 x| XXX XXX XXX XXX XXX XXX XX XK
SUNAaY .« i e e || x| x[x| x| %X XXX XXX KX XX XXX XXX x|
Cooling Available During Unoccupied Period ? N
MONTHLY SCHEDULES | JAN | FEB |MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Terminal Heating....... | XXX | XXX | XXX | XXX | | | | | | XXX | XXX | XXX |

Terminal Cooling....... | | | | | XXX | XXX | XXX | XXX | XXX | | | |

(296




AIR SYSTEM INPUT DATA

Name: Basement Classrooms (2)-Baseline 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

***************************************************************‘k***‘k‘k****

1. SYSTEM NAME AND TYPE

Name............: Basement Classrooms (2)-Baseline
Type............: CONSTANT VOLUME - Single Zone CAV
Number of Zones.: 1

COOLING SYSTEM DATA

Is Central Cooling Used....... ? Y
Supply Bir...... ...t 55.0 F
Coil Bypass Factor............: 0.100
Fan Cycled for Cooling........ ? N
Supply Air Reset..............: Not Used
HEATING SYSTEM DATA

Is Central Heating Used....... ? Y
Fan Cycled for Heating........ ? N
Supply Air Reset..............: Not Used
OUTDOOR VENTILATION DATA

Type of Control...............: . Constant Airflow Rate
Design Ventilation Airflow....: 1600.0 CFM
Dampers Open During Unocc Per.: N
Damper Leak Rate..............: 2 %
SUPPLY DUCT DATA

Duct Heat Gain................: 2 %
Duct Leakage Rate.............: 5%
RETURN PLENUM DATA

Is a Return Plenum Used....... ? N
SUPPLY FAN DATA

FaAn TyPE. ..ot vvenneneenoens : Forward Curved
Configuration.................: Draw-Thru
Fan Total Static..............: 1.00 in.wg.
Fan Efficiency................: 54 %
RETURN FAN DATA

Fan TyPe. t v et esecos o eneasl None
OUTDOOR AIR ECONOMIZER

Outdoor Economizer Type.......: None

PREHEAT COIL

Preheat Coil Used............. ? N
PRECOOL COIL

Precool Coil Used............. ? N
HUMIDIFICATION

Humidification System Used....? N
DEHUMIDIFICATION

Dehumidification System Used..? N
VENTILATION HEAT RECLAIM

Reclaim Unit Type.............: None

SAFETY FACTORS

Sensible Cooling Factor.......: 0%
Latent Cooling Factor.........: 0 %
Heating Factor................: 0%




AIR SYSTEM INPUT DATA

Name: Basement Classrooms (2)-Baseline 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
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**********************************************************‘k************‘k*

3. ZONE DATA

ZONE 1 (All Zones the Same)
T-Stat Occupied Cooling....(F): 75.0
Unoccupied Cooling.. (F): 85.0
Occupied Heating....(F): 70.0
Unoccupied Heating.. (F): 55.0
Throttling Range.... (F): 3.0
Zone Heating Unit Type........: None
Trip Temperature......... (F) : -
Design Supply Temperature (F) : -
Fan Total Static....(in.wg.): -
Fan Efficiency........... (%) : -
Zone Terminal Type............: Diffuser
Reheat Coil................. ? N
Direct Exhaust Airflow...(CFM): 0.0
Direct Exhaust Fan kW..... (kW) : 0.0

HOURLY TSTAT SCHEDULES |o|o|o]ojojojojojojo|z|z|1]|z|afe]z|1]r|r]2]|2|2]2]

o|1]2|3]4|s|6|7]8]9]0[1|2|3]4]5]6] loj1]2[3]
Design Day............. [X|X| XXX XXX XXX XXX XXX XXX XXX
Weekday....oovveveennnn [ XX XX x| x| x| X]X|X]|X[X|X]|X] XX X[ XX ]| X|X]|X[X]
Saturday...........0n.. | XXX | x| x| XXX | XX | XXX X[ XXX XXX x| x| X]|X]
SUNdaY. . vvvvvenenannn [X|x| x| X)X x| x| XXX |X]|X[X]X]|X] XXX XXX X X]X]

MONTHLY SCHEDULES | JAN | FEB |MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Central Heating........ | XXX | XXX | XXX | XXX | | | | | | XXX | XXX | XXX |
Central Cooling........ | | | | | XXX | XXX | XXX | XXX | XXX | | | |

- 210




AIR SYSTEM INPUT DATA

Name: Auditorium - PLC 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1
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1. SYSTEM NAME AND TYPE

Name............: Auditorium - PLC
TYyPE. v i v eei et CONSTANT VOLUME - Single Zone CAV
Number of Zones.: 1

COOLING SYSTEM DATA

Is Central Cooling Used....... ? Y
Supply Alr........cccovhant 20000.0 CFM
Coil Bypass Factor............: 0.100

Fan Cycled for Cooling........ ? N
Supply Air Reset.............. : Not Used
HEATING SYSTEM DATA

Is Central Heating Used....... ? Y

Fan Cycled for Heating........ ? N
Supply Air Reset..............: Not Used
OUTDOOR VENTILATION DATA

Type of Control...............: Constant Airflow Rate
Design Ventilation Airflow....: 5000.0 CFM
Dampers Open During Unocc Per.: N
Damper Leak Rate..............: 2 %
SUPPLY DUCT DATA

Duct Heat Gain................: 2 %
Duct Leakage Rate.............: 5 %
RETURN PLENUM DATA

Is a Return Plenum Used....... ? N
SUPPLY FAN DATA

FAN TYPC. - vt v v v inreanaaennenat Backward Inclined or Airfoil
Configuration.................: Draw-Thru

Fan Total Static..... e 2.00 in.wg.
Fan Efficiency................: 54 %
RETURN FAN DATA

Fan TypPe. . o ierieeenanenoons : None
OUTDOOR AIR ECONOMIZER

Outdoor Economizer Type.......: None
PREHEAT COIL

Preheat Coil Used............. ? N
PRECOOL COIL

Precool Coil Used............. ? N
HUMIDIFICATION

Humidification System Used....? N
DEHUMIDIFICATION

Dehumidification System Used..? N
VENTILATION HEAT RECLAIM

Reclaim Unit Type.............: None

SAFETY FACTORS

Sensible Cooling Factor....... : 0
lLatent Cooling Factor.........: 0%
Heating Factor................ : 0




ATR SYSTEM INPUT DATA

Name: Auditorium - PLC 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 2

khhkhkhkhkhkhkhkhkhhkhkdhhddhkhkhhhhrdhbdhhhhddhhhdhhhdhkhhhddhhhkdrhhddhbhbdbdhddhhhhrhkdhhdtk

3. ZONE DATA

ZONE 1 (All Zones the Same)
T-Stat Occupied Cooling.... (F) 75.0
Unoccupied Cooling.. (F) 85.0
Occupied Heating....(F): 70.0
Unoccupied Heating.. (F) 55.0
Throttling Range.... (F) 3.0
Zone Heating Unit Type........: None
Trip Temperature......... (F) : -
Design Supply Temperature (F): -
Fan Total Static....({(in.wg.): -
Fan Efficiency........... (%) : -
Zone Terminal Type............: Diffuser
Reheat Coil................. ? N
Direct Exhaust Airflow... (CFM): 0.0
Direct Exhaust Fan kW..... (kW) : 0.0

lo|1{2]|3|4|s|e]7[8]9]0[1]2]3]|4]|5|6]7]8]

Design Day............. | ] ] P2 X|X| XXX X)X)x)] ] ] |
Weekday......covvvinnnnn Il I Ix|x|x|x[x|x|x|x|x|x|x|x|x|x| | | |
Saturday.........cven.. [ ] | [ | ] | | || | I O O O O
SUnday. .. ...ooaoa B BN,
Cooling Available During Unoccupied Period ? N

MONTHLY SCHEDULES | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Central Heating........ | XXX | XXX | XXX | XXX | | | | | | XXX | XXX | XXX |
Central Cooling........ | | | | | XXX | XXX | XXX | XXX | XXX | | | |




ATIR SYSTEM INPUT DATA

Name: Perimeter Fan Coil Units - PLC 12-30-94
Type: TERMINAL UNITS - 2-Pipe Fan Coils HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

kdhkkhkkhkhhkhkkhdhkhhhrhkdhhkhbhkhhhdhrdrhhkhkhkhkdkhhhhhhkhhhdbhdhkhdhkhhhbhrhhdhdhdhdhhidd

1. SYSTEM NAME AND TYPE
Name€............: Perimeter Fan Coil Units - PLC
Type............: TERMINAL UNITS - 2-Pipe Fan Coils
Number of Zones.: 14

COOLING SYSTEM DATA

Supply Rir....... ...t 55.0 F

Fan Cycled for Cooling........ ? N

Coil Bypass Factor............: 0.100
HEATING SYSTEM DATA

Fan Cycled for Heating........ ? N
OUTDOOR VENTILATION DATA

Common Ventilation System Used? N
SAFETY FACTORS

Sensible Cooling Factor.......: 0 %

Latent Cooling Factor.........: 0 %

Heating Factor................ : 0 %
OUTDOOR VENTILATION DATA

Type of Control...............: Constant Airflow Rate
Design Ventilation Airflow....: 0.0 CFM/person

ZONE 1 (All Zones the Same)
T-Stat Occupied Cooling.... (F): 75.0
Unoccupied Cooling.. (F): 85.0
Occupied Heating....(F): 70.0
Unoccupied Heating.. (F): 55.0
Throttling Range.... (F): 3.0
Zone Terminal Type........ov..: Fan Coil
Fan Total Static....(in.wg.): 0.25
Fan Efficiency........... (%) : 54

(2%




AIR SYSTEM INPUT DATA

Name: Perimeter Fan Coil Units - PLC 12-30-94
Type: TERMINAL UNITS - 2-Pipe Fan Coils HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 2

khhkhkkhkhkdkhkhkhkhkhkhkdhhhdbhhhhhrhhhhkhkhkhhhkhhkhhhhdhkdhdhkdrhhdhdrdrhddhbdbhhhdrdhhdrdbdhrh

4. SCHEDULE DATA

HOURLY TSTAT SCHEDULES |o0|o]o|ojojojofojoo|z|r|r|i]a|z|1|1|1|1]|2]|2]|2]2]
loj1l2]3]4[s|e[7|8]9]o]1|2|3]4[5]|6|7]8]9]0|1]2]3]
Design Day............. L) xR XXX XXX X XXX x| ]
Weekday......ooovuuennnn | ||| | IxIx|X|X| XXX X[ XXX X)%] | | |
Saturday............... I O A I B A A N
SUnday. .......o.ceancen T A O B B B
Cooling Available During Unoccupied Period ? N
MONTHLY SCHEDULES | JAN | FEB |MAR | APR |MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Terminal Heating....... | XXX | XXX | XXX | XXX | | | | | | XXX | XXX | XXX |

Terminal Ccoling....... | | | | | XXX | XXX | XXX | XXX | XXX | | | |

(214




AIR SYSTEM INPUT DATA

Name: Basement Classrooms (2) - PLC 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

*************************************************************************

1. SYSTEM NAME AND TYPE

Name€............: Basement Classrooms (2) - PLC
Typ€............: CONSTANT VOLUME - Single Zone CAV
Number of Zones.: 1

COOLING SYSTEM DATA

Is Central Cooling Used....... ? Y
Supply Air.......chnnan : 55.0 F
Coil Bypass Factor............ : 0.100

Fan Cycled for Cooling........ ? N
Supply Air Reset..............! Not Used
HEATING SYSTEM DATA

Is Central Heating Used....... ? Y
Fan Cycled for Heating........ ? N
Supply Air Reset..............: Not Used
OUTDOOR VENTILATION DATA

Type of Control...............: Constant Airflow Rate
Design Ventilation Airflow....: 1600.0 CFM
Dampers Open During Unocc Per.: N
Damper Leak Rate..............: 2 %
SUPPLY DUCT DATA

Duct Heat Gain.............c.u 2 %
Duct Leakage Rate.............: 5 %
RETURN PLENUM DATA

Is a Return Plenum Used....... ? N
SUPPLY FAN DATA

FAn TyPe. . veewrenereeoencennst Forward Curved
Configuration.................: Draw-Thru

Fan Total Static..............: 1.00 in.wg.
Fan Efficiency.............o..t 54 %
RETURN FAN DATA

Fan TYyPE. . v eerenernesencenaat None
OUTDOOR AIR ECONOMIZER

Outdoor Economizer Type.......: None
PREHEAT COIL

Preheat Coil Used............. ? N
PRECOOL COIL

Precool Coil Used............. ? N
HUMIDIFICATION

Humidification System Used....? N
DEHUMIDIFICATION

Dehumidification System Used..? N
VENTILATION HEAT RECLAIM

Reclaim Unit Type.....c.vvo... : None

SAFETY FACTORS

Sensible Cooling Factor.......: 0
Latent Cooling Factor.........: 0%
Heating Factor................: 0




ATIR SYSTEM INPUT DATA

Name: Basement Classrooms (2) - PLC 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 2

hhkkdkhkhkrhkhrhhkdkdhhrhkhkdhkdhhhhkdbhkhhrbdbdkhkhkrhhbhhhrdhhdbdddhhhhkdhkdkhhbhhkhkdbhbhhbhrkhkdhhhkhhdhk

3. ZONE DATA

ZONE 1 (All Zones the Same)
T-Stat Occupied Cooling....(F): 75.0
Unoccupied Cooling.. (F): 85.0
Occupied Heating....(F): 70.0
Unoccupied Heating.. (F): 55.0
Throttling Range....(F): 3.0
Zone Heating Unit Type........: None
Trip Temperature......... (F): -
Design Supply Temperature (F) : -
Fan Total Static....(in.wg.): -
Fan Efficiency........... (%) -
Zone Terminal Type............: Diffuser
Reheat Coil.......... ... ... ? N
Direct Exhaust Airflow...(CFM): 0.0
Direct Exhaust Fan kW..... (kW) : 0.0

HOURLY TSTAT SCHEDULES |o0|o|o|o|o]ojo|ojolo|z]1|z]a|a|z|2]r|L|z]2]|2]2]2]
lol1]2[3[4|5]6|7]8]9]ol1|2]3]4]5]|6|7[8]9]0]2[2]3|
Design Day........-.... NI 4P 4P P3P 4P 4P 4P 4P I N BN I
Weekday....ovvveennnnnn L Ik xR XXX XXX X)) O]
Saturday..............- T A O
Sunday. . ......oeeeenns T O B B O
Cooling Available During Unoccupied Period ? N
MONTHLY SCHEDULES | JAN | FEB |MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC|
Central Heating........ | XXX | XXX | XXX | XXX | | | | | | XXX | XXX | XXX |
Central Cooling........ | | | | | XXX | XXX | XXX | XXX | XXX | | | |

C- 26




AIR SYSTEM INPUT DATA

Name: Auditorium - DDC 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

R L L R R 22 R E R E TR E RS SRR S S S R R R R R R REEREEEEEER RS

1. SYSTEM NAME AND TYPE

Name............: Auditorium - DDC
Typ€............: CONSTANT VOLUME - Single Zone CAV
Number of Zones.: 1

COOLING SYSTEM DATA

Is Central Cooling Used....... ? Y
Supply Air........cooiiint 20000.0 CFM
Coil Bypass Factor............: 0.100

Fan Cycled for Cooling........ ? N
Supply Air Reset..............: Not Used
HEATING SYSTEM DATA

Is Central Heating Used....... ? Y

Fan Cycled for Heating........ ? N
Supply Air Reset.............. : Not Used
OUTDOOR VENTILATION DATA

Type of Control............... : Constant Airflow Rate
Design Ventilation Airflow....: 5000.0 CFM
Dampers Open During Unocc Per.: N
Damper Leak Rate..............: 2 %
SUPPLY DUCT DATA

Duct Heat Gain................: 2 %
Duct Leakage Rate.............: 5 %
RETURN PLENUM DATA

Is a Return Plenum Used....... ? N
SUPPLY FAN DATA

FAN TYP@. « v et v v vnnvinnnnnrennst Backward Inclined or Airfoil
Configuration.................: Draw-Thru

Fan Total Static..............: 2.00 in.wg.
Fan Efficiency......oevvveinan 54 %
RETURN FAN DATA

Fan Type....v it veerenensat None
OUTDOOR AIR ECONOMIZER

Outdoor Economizer Type.......: Integrated Enthalpy
OA Upper Cutoff Temp.......... : 95.0 F
OA Lower Cutoff Temp..........: 0.0 F
PREHEAT COIL

Preheat Coil Used............. ? N
PRECOOL COIL

Precool Coil Used............. ? N
HUMIDIFICATION

Humidification System Used....? N
DEHUMIDIFICATION

Dehumidification System Used..? N
VENTILATION HEAT RECLAIM

Reclaim Unit Type.............: None

SAFETY FACTORS

Sensible Cooling Factor.......: 0%
Latent Cooling Factor.........: 0%
Heating Factor................: 0%




ATIR SYSTEM INPUT DATA

Name: Auditorium - DDC 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 2

khkhdkhhkhkkhkrkkhdkhhkhrhrhhdhhhhordhhhhkhkhkhkhorbhdhdhhdhhkhkdkrddrhhhkhrbhkdxdrrhrdrtrdrdhrdkhh

3. ZONE DATA

ZONE 1 (All Zones the Same)
T-Stat Occupied Cooling.... (F): 75.0
Unoccupied Cooling.. (F): 85.0
Occupied Heating....(F): 70.0
Unoccupied Heating.. (F): 55.0
Throttling Range.... (F): 3.0
Zone Heating Unit Type........: None
Trip Temperature......... (F) : -
Design Supply Temperature (F) : -
Fan Total Static....(in.wg.): -
Fan Efficiency........... (%) : -
Zone Terminal Type............: Diffuser
Reheat Coil......... .. ... ? N
Direct Exhaust Airflow...(CFM): 0.0
Direct Exhaust Fan kW..... (kw) : 0.0

HOURLY TSTAT SCHEDULES |o|o|o]ofolojolojojo|z|z|]|z|z|fjr|L]2|1]2]2|2]2]
|3]a]slel7]8|9olo|1]2]3]4[5]6]7]8]|9]0|1]2]3]
Design Day..........ovu. L Ixx x| x| XXX x| x| X)x)x)x) | o] |
Weekday.....ovvinunnnn L x| x]x x| x] x| x| 2][X|X]X]X] ] | |
saturday.............-- T A Y B O
sunday. ........oeeeennn T A B B O
Cooling Available During Unoccupied Period ? N
MONTHLY SCHEDULES | JAN | FEB |MAR | APR |MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Central Heating........ | XXX | XXX | XXX | XXX | | | | | | XXX | XXX | XXX |
Central Cooling........ | | | | | XXX | XXX | XXX | XXX | XXX | | | |

(- 2lg




ATIR SYSTEM INPUT DATA

Name: Perimeter Fan Coil Units - DDC 12-30-94
Type: TERMINAL UNITS - 2-Pipe Fan Coils HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

dkdkdkkdkkkdhkhhdhbddhhkbhhkhhkhhkhkhdhbdbdhhhhhkhkhhkkdhhkrhkhhkhkdddbdddbhhkhkhkdkhkkhkhkdkhhhkrhhhxx

1. SYSTEM NAME AND TYPE
Name............: Perimeter Fan Coil Units - DDC
TYPEC s v vt vv e : TERMINAL UNITS - 2-Pipe Fan Coils
Number of Zones.: 14

COOLING SYSTEM DATA

Supply Air......... ... ..t 55.0 F

Fan Cycled for Cooling........ ? N

Coil Bypass Factor............ : 0.100
HEATING SYSTEM DATA

Fan Cycled for Heating........ ? N

OUTDOOR VENTILATION DATA

Common Ventilation System Used? N

SAFETY FACTORS

Sensible Cooling Factor.......: 0 %

Latent Cooling Factor.........: 0 %

Heating Factor................: 0 %
OUTDOOR VENTILATION DATA

Type of Control...............: Constant Airflow Rate
Design Ventilation Airflow....: 0.0 CFM/person

ZONE 1 (All Zones the Same)
T-Stat Occupied Cooling....(F): 75.0
Unoccupied Cooling.. (F): 85.0
Occupied Heating....(F): 70.0
Unoccupied Heating.. (F): 55.0
Throttling Range.... (F): 3.0
Zone Terminal Type............: Fan Coil
Fan Total Static....{in.wg.): 0.25
Fan Efficiency........... (%) : 54

021




AIR SYSTEM INPUT DATA

Name: Perimeter Fan Coil Units - DDC 12-30-94
Type: TERMINAL UNITS - 2-Pipe Fan Coils HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 2

Sk kkhkhkhkhhrkhkkhkdhhhdhkhhkhhhkhhkkhkrhhhhhhhrdhhhhkdhdkhkbhbhkhdhhdrhbbrbhhrhkhdddx

4. SCHEDULE DATA

loj1|2]3|4ls|6]7|8]sol1|2]3]|4]5|6[7|8[9]0|1]2]3]
Design Day............. Pl I XXX XXX XX ] ]
Weekday.....ovevinnn.n. P I xR x]x XXX ] ]
saturday............... I B
Sunday. .......eeiennn O e O A o O B R O O R B O A R
Cooling Available During Unoccupied Pericd ? N
MONTHLY SCHEDULES | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Terminal Heating....... | XXX | XXX | XXX | XXX | | | | | | XXX | XXX | XXX |
Terminal Cooling....... | | | | | XXX | XXX | XXX | XXX | XXX | | | |

(-2z0




AIR SYSTEM INPUT DATA

Name: Basement Classrooms (2) - DDC 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

*************************************************************************

1. SYSTEM NAME AND TYPE

NamMe. oo v v v e enen . Basement Classrooms (2) - DDC
TYPE . e e v e v e v et CONSTANT VOLUME - Single Zone CAV
Number of Zones.: 1

COOLING SYSTEM DATA

Is Central Cooling Used....... ? Y
Supply Alr. ... ..o : 55.0 F
Coil Bypass Factor............: 0.100
Fan Cycled for Cooling........ ? N
Supply Air Reset..............: Not Used
HEATING SYSTEM DATA
Is Central Heating Used....... ? Y
Fan Cycled for Heating........ ? N
Supply Air Reset..............: Not Used
OUTDOOR VENTILATION DATA
Type of Control...............: Constant Airflow Rate
Design Ventilation Airflow....: 1650.0 CFM
Dampers Open During Unocc Per.: N
Damper Leak Rate..............: 2 %
SUPPLY DUCT DATA
Duct Heat Gain................2 2 %
Duct Leakage Rate.............: 5 %
RETURN PLENUM DATA
Is a Return Plenum Used....... ? N
SUPPLY FAN DATA
Fan TyP .. .cvvvervrecanoncananal Forward Curved
Configuration.................¢ Draw-Thru
Fan Total Static..............: 1.00 in.wg.
Fan Efficiency................: 54 %
RETURN FAN DATA
Fan TYDP@.« e etnnevneecansrononnt None
OUTDOOR AIR ECONOMIZER
Outdoor Economizer Type.......: None
PREHEAT COIL
Preheat Coil Used............. ? N
PRECOOL COIL
Precool Coil Used............. ? N
HUMIDIFICATION
Humidification System Used....? N
DEHUMIDIFICATION
Dehumidification System Used..? N
VENTILATION HEAT RECLAIM
Reclaim Unit Type.............: None
SAFETY FACTORS
Sensible Cooling Factor.......: 0%
Latent Cooling Factor.........: 0%
Heating Factor................: 0 %




AIR SYSTEM INPUT DATA

Name: Basement Classrooms (2) - DDC 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 2

O A E E R R R R R R X RS R XSS RS SRS AR S SRR RS R LR SRR EESERE LR

3. ZONE DATA

ZONE 1 (All Zones the Same)
T-Stat Occupied Cooling.... (F) 75.0
Unoccupied Cooling. . (F) 85.0
Occupied Heating....(F): 70.0
Unoccupied Heating.. (F) 55.0
Throttling Range.... (F) 3.0
Zone Heating Unit Type........: Nomne
Trip Temperature......... (F) : -
Design Supply Temperature (F): -
Fan Total Static....(in.wg.): -
Fan Efficiency........... (%) : -
Zone Terminal Type............: Diffuser
Reheat Coil................. ? N
Direct Exhaust Airflow... (CFM): 0.0
Direct Exhaust Fan kW..... (kW) : 0.0

Design Day........--.-- | | | | | x|x|x|x|x|x|x|x|x|x|X{X|X|X] | | |
Weekday....oovveeennn.. b | | | |x|x|x|x|x|x|X]|x|X|x|[x|X|X|X] | | |
Saturday..............- I O A T I A A A I O R A B
SUNdayY. .« vvvvvineananns | | | ] T I I || | T I I I
Cooling Available During Unoccupied Period ? N

MONTHLY SCHEDULES | JAN | FEB |[MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Central Heating........ | XXX | XXX | XXX | XXX | | | | | [ XXX | XXX | XXX |
Central Cooling........ | | | | | XXX | XXX | XXX | XXX | XXX | | | |




AIR SYSTEM INPUT DATA
Name: Auditorium - Baseline 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

*************************************************************************

1. SPACE SELECTION

| [~ 023




AIR SYSTEM INPUT DATA

Name: Classroom 1 & 6 (Flr 1 & 2) 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

*************************************************************************

1. SPACE SELECTION

3. Classrm 1&6 (Typ 1 & 2) 1

5‘, zz4




AIR SYSTEM INPUT DATA

Name: Classroom 2 & 3 (Flr 1 & 2) 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

****************************‘k********************************************

1. SPACE SELECTION

4. Classrm 2&3 (Typ 1 & 2) 1

(225




AIR SYSTEM INPUT DATA

Name: Classroom 4 (Flr 1 & 2) 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

khkhkdkdhkhhrddhkrhhdkhhkrkhkhdhrhhhdhhhkrhhhhhddhkhkhhhkhkhrddddhdbdbdbrbhdhbhhhbdrrdbddhitdhk

1. SPACE SELECTION

5. Classrm 4 (Typ 1 & 2) 1

“+

(- 220




AIR SYSTEM INPUT DATA

Name: Classroom 5 (Flr 1 & 2) 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

khkkdkhkhdkhkhkdhkhkhdkhhhhhdhkhhkhhkhdhhdhhhdkddhhdhhkrrhkhhhhhhhhhhddrhbdhhhhhkhdkhdhk

1. SPACE SELECTION

(027




ATIR SYSTEM INPUT DATA

Name: Classrooms 1 & 6 (3rd Flr) 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

khkhkhkhkhhhhkhbhdhkkhkhkhhkdhkhkhhdkhhdbrbhbhbhbhkhkdhhhdkhdbhhbdbhhkhodhhkdddhhkdkhdhrdhkdkhdhdkdrrhx

1. SPACE SELECTION

13. Classrm 1&6 (3rd Flr) 1




ATR SYSTEM INPUT DATA

Name: Classrooms 2 & 3 (3rd Flr) 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

khkhkhkdkhkhkhkhkrdrhkrhhkhkdrhkhkdhhhkddrhhdbhdrhhhhhdhdrhkhbdhkdkkhhdkhhhbdhhhdhkhbdkdhkhrrdbhhrdhx

1. SPACE SELECTION

14. Classrm 2&3 (3rd Flr) 1

(279




AIR SYSTEM INPUT DATA

Name: Classroom 4 (3rd Flr) 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

*************************************************************************

1. SPACE SELECTION

15. Classrm 4 (3rd Flr) 1

(-220




ATIR SYSTEM INPUT DATA

Name: Classroom 5 (3rd Flr) 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

*hkhkhkhkhkhkhkhkhkhkhkhkhhkhkhdrhkhhkhkkhkrdhdbhhkhkrhhhhrhhdhhbhrhdbdhkhkhkhhhkhkhkhbhdkhddhkdhhrhkhhrhrhhkhih

1. SPACE SELECTION

SPACES IN ZONE 1 (Zone 1)

16. Classrm 5 (3rd Flr) 1




ATIR SYSTEM INPUT DATA

Name: Perimeter Fan Coil Units - Base 12-30-94
Type: TERMINAL UNITS - 2-Pipe Fan Coils HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

P R R R R R R e R R AR R R RS SRR RS RSS2 & AR R A R R AR EEEEEEEEEEEEEESEEEEE]

1. SPACE SELECTION

7. North Offices (Typ 1 & 2 2

8. East Offices (Typ 1 & 2) 2

9. South Offices (Typ 1 & 2 2

10. West Offices (Typ 1 & 2) 2

18. East Offices (3rd Flr) 1

SPACES IN ZONE 11 (Zone 11)

SPACES IN ZONE 12 (Zone 12)




AIR SYSTEM INPUT DATA

Name: Perimeter Fan Coil Units - Base 12-30-94
Type: TERMINAL UNITS - 2-Pipe Fan Coils HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 2

B T R T E R R 2 2 AR E R TR RS SR RS S SRS S R SRS S SR LR R R R E R R RS EEE RS

1. SPACE SELECTION (CONTINUED)

SPACES IN ZONE 14 (Zone 14)

(233




AIR SYSTEM INPUT DATA

Name: Basement Classrooms (2)-Baseline 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

khkhkkhkkdkhkhkhkhrhkhhkhkhkhrkhbddkhhkhhrbdbhbhkhhdhhrhhhkhhrhkhdkhbhhhkhhrhddhhkhkhhkhkhhhhbrhdhhdhhhhk

1. SPACE SELECTION

(-234




AIR SYSTEM INPUT DATA

Name: Auditorium - PLC 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

*************************************************************************

1. SPACE SELECTION

C-235




ATR SYSTEM INPUT DATA

Name: Perimeter Fan Coil Units - PLC 12-30-94
Type: TERMINAL UNITS - 2-Pipe Fan Coils HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

hhkkhkhkhkhhkkrhhhhhhkhohkhhkhkhhkdrhhhrhhhdrrhkhhhkhhddrhddhhkbddrhhhhkhhhkhhhdhrbrbhddddir

1. SPACE SELECTION

9. South Offices (Typ 1 & 2 2

10. West Offices (Typ 1 & 2) 2

17. North Offices (3rd Flr) 1

SPACES IN ZONE 11 (Zone 11)




AIR SYSTEM INPUT DATA

Name: Perimeter Fan Coil Units - PLC 12-30-94
Type: TERMINAL UNITS - 2-Pipe Fan Coils HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 2

Ak kkkhkhkhkhkkhkhhdhhkhhhkhhkdhhhhkdbhkhdhkrdhhdbhrhhddbhdhhdhrbkhhhhdbhhhkdhhkddhhhdhd

1. SPACE SELECTION (CONTINUED)

SPACES IN ZONE 14 (Zone 14)

25. South Offices (2nd Flr) 1

(-23Y




AIR SYSTEM INPUT DATA

Name: Basement Classrooms (2) - PLC 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1
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1. SPACE SELECTION




AIR SYSTEM INPUT DATA

Name: Auditorium - DDC 12-30-94
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1
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1. SPACE SELECTION

/- 036




AIR SYSTEM INPUT DATA

Name: Perimeter Fan Coil Units - DDC 12-30-94
Type: TERMINAL UNITS - 2-Pipe Fan Coils HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1
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1. SPACE SELECTION

8. East Offices (Typ 1 & 2) 2

9. South Offices (Typ 1 & 2 2

10. West Offices (Typ 1 & 2) 2

17. North Offices (3rd Flr) 1

SPACES IN ZONE 12 (Zone 12)

SPACES IN ZONE 13 (Zone 13)




AIR SYSTEM INPUT DATA

Name: Perimeter Fan Coil Units - DDC 12-30-94
Type: TERMINAL UNITS - 2-Pipe Fan Coils HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 2

****************************'k*'k'k‘********'k********************************

1. SPACE SELECTION (CONTINUED)

SPACES IN ZONE 14 (Zone 14)

25. South Offices (2nd Flr) 1

(038




AIR SYSTEM INPUT DATA

Name: Stair Towers 01-06-95
Type: TERMINAL UNITS - Convective Htg and Clg HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

*************************************************************************

1. SYSTEM NAME AND TYPE

Name............: Stair Towers
Typ€............: TERMINAL UNITS - Convective Htg and Clg
Number of Zones.: 2

COOLING SYSTEM DATA

Is Cooling System Used........ ? N
HEATING SYSTEM DATA

Is Heating System Used........ ? Y
QUTDOOR VENTILATION DATA

Common Ventilation System Used? N

SAFETY FACTORS

Sensible Cooling Factor.......: 0
Latent Cooling Factor.........: 0%
Heating Factor................: 0

ZONE 1 (All Zones the Same)

HOURLY TSTAT SCHEDULES |o0|o|ojo|o|ojolojojojz|zjajajafz|z|z|z|L|2]2]2]2]

loj1]2|3]4|5]6]7|8]|9]0]1|2]|3]4]5]6]7|8]|9]0]1[2]3]
Design Day........oeuve- XXX | XXX XXX | XXX XXX XXX XXX X]X]X]
Weekday....vovvvennnnn. |X x| x| X|X|X|X|X|X|X|X|X[X]|X|X| 2| X]X|X]X|X|X]|X]|X|
Saturday. ....oeeeeeen.- Ix|x|x|x|x|x|x|x|X|X]|X|X|X][X]|X]|X]|X]|X]|X|X|X|X|X|X|
SUNday. .« v cvvinreneens |x| x| x| x| x|%|X|X|X|X|X|X]X]|X|X|X|X]|X]|X|X|X|X|X|X]
MONTHLY SCHEDULES | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Terminal Heating....... | XXX | XXX | XXX | XXX | | | [ | | XXX | XXX | XXX |

.. -237




AIR SYSTEM INPUT DATA

Name: Corridors 01-06-95
Type: TERMINAL UNITS - Convective Htg and Clg HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

*************************************************************************

1. SYSTEM NAME AND TYPE

Nameé............: Corridors
TYP .+ v vevvene e : TERMINAL UNITS - Convective Htg and Clg
Number of Zones.: 3

COOLING SYSTEM DATA

Is Cooling System Used........ ? N
HEATING SYSTEM DATA

Is Heating System Used........ ? Y
OUTDOOR VENTILATION DATA

Common Ventilation System Used? N

SAFETY FACTORS

ZONE 1 (All Zones the Same)

HOURLY TSTAT SCHEDULES |o|o|o|ojo|ojolo]ofofx|z]1]a]z|z|z]z]1|r|2]2]2]2

loj1]2]3]4[s]6]7]8|9]0]|1]|2| lel7]8lolof1]2]3
Design Day.......coonnn || XXX XX |X|X|X|X|X|X]X]X| K| XXX K| XX | X]X]|X
Weekday....coveeeneen.s [x|x|x|x|x|x|xX|x|x|X|X|X|X[X|X[X|X]X]|X|X]|X|X][X|X
Saturday..........oe.-n.-. [X|X|x[xX|x|%| x| X|X]X[X| X[ X]X|X]X| X[ XXX X]X]|%]|X
SUNday. . ccvverinnnnn XX || x| x| x| x| X[ XXX X[ XXX XXX XXX X][X]X
MONTHLY SCHEDULES | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Terminal Heating....... | XXX | XXX | XXX | XXX | | | | | | XXX | XXX | XXX |




AIR SYSTEM INPUT DATA

Name: Stair Towers 01-06-95
Type: TERMINAL UNITS - Convective Htg and Clg HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

*************************************************************************

1. SPACE SELECTION




AIR SYSTEM INPUT DATA

Name: Corridors 01-06-95
Type: TERMINAL UNITS - Convective Htg and Clg HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

*************************************************************************

1. SPACE SELECTION

(- 747




PLANT INPUT DATA

Plant: Cooling Plant - Baseline 01-09-95
Prepared By: EINHORN YAFFEE PRESCOTT Page 1
. kkhkhkhkhkhkhkhkhkhkhkhkhkhkhhhkhdhrhkhdrrdhhhkdrkhhhkhkhhkhkdbhhhdhdkdhhhbhhhhhhkhrhhhhddrhrdbrdhkdrdkdrx

PLANT NAME, CLASSIFICATION & TYPE

Plant name........+.........: Cooling Plant - Baseline
Classification..............: Cooling

TYP€. .+ vveeeeenneeeeenns....: Water-Cooled Chiller
Type of simulation model....: Computer-Generated

Type of chiller.............: W/C Centrifugal

Type of heat rejection model: Open Cooling Tower Model

Air System Name Type Quantity
1. Auditorium - Baseline............ (sz cav) 1
2. Classroom 1 & 6 (Flr 1 & 2)...... (sz cav) 4
3. Classroom 2 & 3 (Flr 1 & 2)...... (sz cav) 4
4. Classroom 4 (Flr 1 & 2) ...cuvvnn. (sZ CAvV) 2
5. Classroom 5 (Flr 1 & 2).......... (sz cav) 2
6. Classrooms 1 & 6 (3rd Flr)....... (sz Ccav) 2
7. Classrooms 2 & 3 (3rd Flr)....... (SZ CAV) 2
8. Classroom 4 (3rd Flr)............ (sz cav) 1
9. Classroom 5 (3rd Flr)............ (8Z CAv) 1

10. Perimeter Fan Coil Units - Base.. (2P-FC) 1
12. Basement Classrooms (2)-Baseline. (SZ CAv) 2

Estimated maximum cooling load...: 381.7 Tons
Design ECWT.......ciiiineinennnnn H 85.0 F
Design LCHWT.......otttieenuneant 44.0 F
Chiller capacity at design.......: 305.0 Tons
Chiller input power at design....: 0.700 kW/Ton
Is chilled water reset used...... ? N

% load for chiller cutoff........ : 20.0 %

(-2'1%




PLANT INPUT DATA

Plant: Coocling Plant - Baseline
Prepared By: EINHORN YAFFEE PRESCOTT

01-09-95
Page 2

ok kkdkhkhkkrkrdkhkkrk kAt khhkhkhbddhhhkhhdrdkhkdhhkhkdddhhkhkhhhdhhkdkhkhkdhrdrhkrhhdrrrhrdk

PART-LOAD PERFORMANCE DATA

Piping
Gain/Loss

| | ECWT |
| % Load | % kW (F) |
| 100.0 [ 100.0 85.0 |
| 90.0 | 85.0 82.5 |
| 80.0 | 72.0 80.0 |
| 70.0 | 61.0 77.5 |
| 60.0 | 51.0 75.0 |
| 50.0 | 43.0 72.5 |
| 40.0 | 37.0 70.0 |
| 30.0 | 31.0 67.5 |
| 20.0 | 26.0 | 65.0 |
PUMP AND PIPING SYSTEM DATA
Pump

Pump or Delta-T Head
Piping System (F) (ft wg)
Chilled Water 10.0 51.00
Condenser Water 10.0 37.50
FREE COOLING DATA

Type of free cooling.................
OPEN COOLING TOWER DATA

Design inlet water temperature.......

Design outlet water temperature......

Tower design airflow rate............

ToweY fan POWEY . ... .vvevneeeacsnocnns

Minimum outlet temperature...........

Use fan cycling or water bypass......

Make-up water temperature............

Efficiencies Pump

Mech Elec Power
(%) (%) (kW)

70.0 85.0 11.82
70.0 80.0 11.07

..: Not Used

et 95.0 F

ca 85.0 F

Lt 250.0 CFM/Ton

Pt i2.5 kw

Ll 60.0 F

..? Fan Cycling

Ce 55.0 F




PLANT INPUT DATA

Plant: Heating Plant - Baseline 01-06-95
Prepared By: EINHORN YAFFEE PRESCOTT Page 1
. ****************1\'******‘k*****-k*******************************************

PLANT NAME, CLASSIFICATION & TYPE

Plant name. ........oeeeenens : Heating Plant - Baseline
Classification..............: Heating
TYPE..veveeenueeeennesnan...: Hot Water Boiler

Heating Coil Category

Air System Name Pre-Heat Central Terminal Zone
1. Auditorium - Baseline............ - 1 - -
2. Classroom 1 & 6 (Flr 1 & 2)...... - 4 - -
3. Clagsroom 2 & 3 (Flr 1 & 2)...... - 4 - -
4. Classroom 4 (Flr 1 & 2).......... - 2 - -
5. Classroom 5 (Flr 1 & 2).......... - 2 - -
6. Classrooms 1 & 6 (3rd Flr)....... - 2 - -
7. Classrooms 2 & 3 (3rd Flr)....... - 2 - -
8. Classroom 4 (3rd Flr)............ - 1 - -
9. Classroom 5 (3rd Flr)............ - 1 - -
10. Perimeter Fan Coil Units - Base.. - 1 - -
11. Staiy ToOwersS. . ...ttt ieenennnnn - 1 - -
12. Basement Classrooms (2)-Baseline. - 2 - -
15. COrridorS. . v i i ieenennneenenens - 1 - -

Estimated maximum heating load...: 3787.2 MBH
Gross output at design...........: 4474.0 MBH
Energy input at design...........: 6391.4 MBH
Overall efficiency at design..... : 70.0 %
Fuel or energy type..............: Nat. Gas
Combustion air blower kW......... : 0.000 kWw

% Load Overall Eff. (%) % Load Overall Eff. (%)
30 70.0 40 60.0
80 70.0 30 60.0
70 70.0 20 60.0
60 70.0 10 60.0
50 70.0 0 0.0




PLANT INPUT DATA
Plant: Heating Plant - Baseline
Prepared By: EINHORN YAFFEE PRESCOTT

01-06-95
Page 2

A kkhkkhkhhhkhkhkhrhdhrhdrhkkrrdhhdhrhhohhdhhdrdbhdhbdbhhdhhdhhdbhhkdhhhdbbhhhdhkddhkbxd

PUMP AND PIPING SYSTEM DATA

Pump Efficiencies

Pump or Delta-T Head Mech Elec
Piping System (F) (ft wg) (%) (%)
Hot Water 20.0 75.00 70.0 80.0

(- 24

Pump Piping
Power Gain/Loss
(kW) (%)
11.28 0.0




PLANT INPUT DATA

Plant: Cooling Plant - PLC

Prepared By: EINHORN YAFFEE PRESCOTT

dddodk g ok ok ok kg ok ok ok ok ok koK g g ke ks k ok ok ke ok ok ok ok ke e ke Tk ke ok ok ok ok ok ok ok ok ok ke ok ke ok ok ok ke ok ke ok ok ok ok ke ok b ok ke ke ok ok ok ok ok ok

PLANT NAME, CLASSIFICATION & TYPE

Plant name..........c...oo.t
Classification..............:
1017 o = T
Type of simulation model....:
Type of chiller.............:
Type of heat rejection model:

Cooling Plant - PLC
Cooling

Water-Cooled Chiller
Computer-Generated

W/C Centrifugal

Open Cooling Tower Model

01-06-95

Page

1

(Flr 1 &
(Flr 1 &

Classroom 1
Classroom 2
Classroom 4
Classroom 5

Classrooms 2 & 3 (3rd Flr).......
Classroom 4 (3rd Flr)....
Classroom 5 (3rd Flr)....
Auditorijum - PLC.........

14. Perimeter Fan Coil Units
16. Basement Classrooms (2)

2
3
4
5.
6. Classrooms 1 & 6 (3rd Flr).......
7
8
]
3

2) oo
2) oo

(8z CAV)
(8z CAV)
(sZ cav)
(8Z CAv)
(SZ CAV)
(SZ CAV)
(SZ cav)
(SZ cav)
(SZ CAV)
.. (2p-FC)
PLC.... (8SZ cav)

Estimated maximum cooling load...:
Design ECWT.......cveiennen...
Design LCHWT..........oevun...
Chiller capacity at design....

Chiller input power at design

Is chilled water reset used...
% load for chiller cutoff.....

402.1 Tons
e 85.0 F

ceet 44 .0 F

ce 305.0 Tons
et 0.700 kW/Ton

247




PLANT INPUT DATA

Plant: Cooling Plant - PLC
Prepared By: EINHORN YAFFEE PRESCOTT

01-06-95
Page 2

*************************************************************************

PART-LOAD PERFORMANCE DATA

Piping
Gain/Loss
(%)

| LCHWT = 44.0 F |
| | | EcwT |
| % Load | % kW | (F) |
| 100.0 | 100.0 | 85.0
| 90.0 | 85.0 | 82.5
| 80.0 72.0 | 80.0 |
| 70.0 61.0 | 77.5
[ 60.0 | 51.0 | 75.0
| 50.0 43.0 | 72.5
| 40.0 37.0 | 70.0
| 30.0 31.0 | 67.5
| 20.0 26.0 | 65.0
PUMP AND PIPING SYSTEM DATA
Pump
Pump oOr Delta-T Head
Piping System (F) (ft wg)
Chilled Water 10.0 51.00
Condenser Water 10.0 37.50
FREE COOLING DATA
Type of free cooling.................
OPEN COOLING TOWER DATA
Design inlet water temperature.......
Design outlet water temperature......
Tower design airflow rate............
Tower fan pPOWer.......cceeueenereonnn
Minimum outlet temperature...........
Use fan cycling or water bypass......
Make-up water temperature............

Efficiencies
Mech Elec
(%) (%)
70.0 85.0
70.0 80.0
..: Not Used
L. 95.0
et 85.0
.. 250.0
F 12.5
L 60.0
..? Fan Cycli
.. 55.0

Pump
Power
(kW)

11.82
11.07

F

F

CFM/Ton

kW

F

ng

F

(-248




PLANT INPUT DATA
Plant: Heating Plant - PLC 01-06-95
Prepared By: EINHORN YAFFEE PRESCOTT Page 1

dhkhkkkkkhkkkdkdkhkhkhkkhkrhkhkhkhdhhdhhhkhhkhrhkhhhdhkhkhhhdrdhrhdrddhbhhbhhhkhhhhxhdrhkhhhhhktn

PLANT NAME, CLASSIFICATION & TYPE

Plant Name. ......coueeeeeenn : Heating Plant - PLC
Classification..............: Heating
TYPE..vvevvueeeennuennne.....: Hot Water Boiler

Heating Coil Category

Air System Name Pre-Heat Central Terminal Zone
2. Classroom 1 & 6 (Flr 1 & 2)...... - 4 - -
3. Classroom 2 & 3 (Flr 1 & 2)...... - 4 - -
4. Classroom 4 (Flr 1 & 2).......... - 2 - -
5. Classroom 5 (Flr 1 & 2).......... - 2 - -
6. Classrooms 1 & 6 (3rd Flr)....... - 2 - -
7. Classrooms 2 & 3 (3rd Flr)....... - 2 . - -
8. Classroom 4 (3rd Flr)............ - 1 - -
9. Classroom 5 (3rd Flr)............ - 1 - -
11. Staily TOWEYS. .. ' eeeesonneeenanns - 1 - -
13. Auditorium - PLC........v v - 1 - -
14. Perimeter Fan Coil Units - PLC... - 1 - -
15. COrridorS. vt e et ennnennnnenn - 1 - -
16. Basement Classrooms (2) - PLC.... - 2 - -

Estimated maximum heating load...: 3787.2 MBH
Gross output at design...........: 4474 .0 MBH
Energy input at design...........: 6391.4 MBH
Overall efficiency at design.....: 70.0 %
Fuel or energy type..............: Nat. Gas
Combustion air blower kW......... : 0.000 kW

% Load Overall Eff. (%) % Load Overall Eff. (%)
90 70.0 40 60.0
80 70.0 30 60.0
70 70.0 20 60.0
60 70.0 10 60.0
50 70.0 0 0.0




PLANT INPUT DATA
Plant: Heating Plant - PLC
Prepared By: EINHORN YAFFEE PRESCOTT

01-06-95
Page 2

********************************************’k****************************

PUMP AND PIPING SYSTEM DATA

Pump Efficiencies

Pump or Delta-T Head Mech Elec
Piping System (F) (ft wg) (%) (%)
Hot Water 20.0 75.00 70.0 80.0

Pump Piping
Power Gain/Loss
(kW) (%)
11.28 5.0




PLANT INPUT DATA

Plant: Cooling Plant - DDC
Prepared By: EINHORN YAFFEE PRESCOTT

01-06-95

Page

1

hkkhhkkrkhkhkhkhkdkhhkhkdhhkkkhkhhdddhhdhrhbhbhhhhhhdrhkhhbbdrbhhbhhhhhdddddrrhbhbhdhbhrhhhhkddr

PLANT NAME, CLASSIFICATION & TYPE

Plant name..................: Cooling Plant - DDC
Classification..............: Cooling

TYPE. e evveeeueenenneenne.. .t Water-Cooled Chiller
Type of simulation model....: Computer-Generated
Type of chiller.............: W/C Centrifugal

Type of heat rejection model: Open Cooling Tower Model

2. Classroom 1 & 6 (Flr 1 & 2)......
3. Classroom 2 & 3 (Flr 1 & 2)......
4. Classroom 4 (Flr 1 & 2).....cu...
5. Classroom 5 (Flr 1 & 2)..........
6. Classrooms 1 & 6 (3rd Flr).......
7. Classrooms 2 & 3 (3rd Flx).......
8. Classroom 4 (3rd Flx)............
9. Classroom 5 (3rd Flr)............
17. Auditorium - DDC......cvviiinnenn
18. Perimeter Fan Coil Units - DDC...
20. Basement Classrooms (2) - DDC....

(82 CAV)
(8Z CcAv)
(sz cav)
(SZ CAV)
(8szZ cav)
(82 cav)
(sz cav)
(SZ CAV)
(S2 CAV)
(2P-FC)
(82 CAV)

Estimated maximum cooling load...:

Design ECWT......covirnnunenenneat
Design LCHWT.......cuvveenenrnent
Chiller capacity at design.......:
Chiller input power at design....:
Is chilled water reset used...... ?

% load for chiller cutoff........:

305.0 Tons

| (251




PLANT INPUT DATA

Plant: Cooling Plant - DDC
Prepared By: EINHORN YAFFEE PRESCOTT

01-06-95
Page 2

*************************************************************************

PART-LOAD PERFORMANCE DATA

Piping
Gain/Loss
(%)

| LCHWT = 44.0 F |
| | | ECWT
| % Load | % kW | (F)
| 100.0 | 100.0 | 85.0 |
| 90.0 | 85.0 | 82.5
| 80.0 | 72.0 80.0
| 70.0 | 61.0 77.5
| 60.0 | 51.0 75.0
] 50.0 | 43.0 72.5
| 40.0 | 37.0 70.0
| 30.0 | 31.0 67.5
| 20.0 | 26.0 65.0 |
PUMP AND PIPING SYSTEM DATA
Pump
Pump or Delta-T Head
Piping System (F) (ft wg)
Chilled Water 10.0 51.00
Condenser Water 10.0 37.50
FREE COOLING DATA
Type of free cooling.................
OPEN COOLING TOWER DATA
Design inlet water temperature.......
Design outlet water temperature......
Tower design airflow rate............
Tower fan power..........c.oceiivennnn
Minimum outlet temperature...........
Use fan cycling or water bypass......
Make-up water temperature............

Efficiencies
Mech Elec
(%) (%)
70.0 85.0
70.0 80.0
..: Not Used
e 95.0
Lt 85.0
.. 250.0
R 12.5
..t 60.0
..? Fan Cycli
.l 55.0

Pump
Power
(kw)
11.82
11.07
F
F
CFM/Ton
kW
F
ng
F




PLANT INPUT DATA
Plant: Heating Plant - DDC 01-06-95
Prepared By: EINHORN YAFFEE PRESCOTT Page 1

*************************************************************************

PLANT NAME, CLASSIFICATION & TYPE

Plant NaAmME. ... covveeneenconn : Heating Plant - DDC
Classification..............: Heating
TYPE. e vveeuuseannnnanee.....: HOt Water Boiler

Heating Coil Category

Air System Name Pre-Heat Central Terminal Zone
2. Classroom 1 & 6 (Flr 1 & 2)...... - 4 - -
3. Classroom 2 & 3 (Flr 1 & 2)...... - 4 - -
4. Classroom 4 (Flr 1 & 2).......... - 2 - -
5. Classroom 5 (Flr 1 & 2).......... - 2 - -
6. Classrooms 1 & 6 (3rd Flr)....... - 2 - -
7. Classrooms 2 & 3 (3rd Flr)....... - 2 - -
8. Classroom 4 (3rd Flr)............ - 1 - -
9. Classroom 5 (3xrd Flr)............ - 1 - -
11. Staiy TOWETS .« v e v ennoenenons - 1 - -
15. COorridorsS. . et inannnsonanns - 1 - -
17. Auditorium - DDC.....ovvieeennnn - 1 - -
18. Perimeter Fan Coil Units - DDC... - 1 - -
20. Basement Classrooms (2) - DDC.... - 2 - -

Estimated maximum heating load...: 3793.0 MBH
Gross output at design...........: 4474.0 MBH
Energy input at design........... : 6391.4 MBH
Overall efficiency at design..... : 70.0 %
Fuel or energy type..............: Nat. Gas
Combustion air blower kW.........: 0.000 kW

¢ Load Overall Eff. (%) % Load Overall Eff. (%)
90 70.0 40 60.0
80 70.0 30 60.0
70 70.0 20 60.0
60 70.0 10 60.0
50 70.0 0 0.0




PLANT INPUT DATA

Plant: Heating Plant - DDC
Prepared By: EINHORN YAFFEE PRESCOTT

01-06-95
Page 2
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PUMP AND PIPING SYSTEM DATA

Pump Efficiencies

Pump or Delta-T Head Mech Elec
Piping System (F) (ft wg) (%) (%)
Hot Water 20.0 75.00 70.0 80.0

| (259

Pump Piping
Power Gain/Loss
(kW) (%)
11.28 5.0




BUILDING INPUT DATA
Prepared by: EINHORN YAFFEE PRESCOTT 01-06-95

HAP v3.04 Page 1
*************************************************************************

BUILDING NAME.......... : Building 247 - Baseline

Plant Name Type Quantity
1. Cooling Plant - Baseline....... (W/C CHILLER) 1
2. Heating Plant - Baseline....... (HW BOILER) 1

Reference Name (kW) Schedule Name
Empty 0.0 NA
Empty 0.0 NA
Empty 0.0 NA
Empty 0.0 NA

Reference Fuel Fuel Conversion Max.

Name Type Units kBTU/Units Use Schedule Name
Empty NG THM 100.0000 0.0 NA

Empty NG THM 100.0000 0.0 NA

Empty NG THM 100.0000 0.0 NA

Empty NG THM 100.0000 0.0 NA

Electric rat€......eu.iuee.u...: Virginia Power - Kwh Only
Average building power factor.: NA

FUEL RATES

Natural gas........c..ocneeveeet Washington Gas Rate Schedule 2
Fuel oil...........ve.cuee....: None

PrOPANE. .. .ocevevnensecssen .. NODNE

Remote source heating.........: None

Remote source cooling.........: None

Bdditional building floor area............c.eovenenl 4729.0 sqgft
Source electric generating efficiency.............: 100.00 %




BUILDING INPUT DATA

Prepared by: EINHORN YAFFEE PRESCOTT 01-06-95
HAP v3.04 Page 1
*******************************-k**-k*-k************************************
BUILDING NAME..........: Building 247 - PLC

Plant Name Type Quantity
5. Cocling Plant - PLC............ (W/C CHILLER) 1
6. Heating Plant - PLC............ (HW BOILER) 1

Reference Name (kW) Schedule Name
Empty 0.0 NA
Empty 0.0 NA
Empty 0.0 NA
Empty 0.0 NA

Reference Fuel Fuel Conversion Max.

Name Type Units kBTU/Units Use Schedule Name
Empty NG THM 100.0000 0.0 NA

Empty NG THM 100.0000 0.0 NA

Empty NG THM 100.0000 0.0 NA

Empty NG THM 100.0000 0.0 NA

Electric rate.........vuv.....: Virginia Power - Kwh Only
Average building power factor.: NA

FUEL RATES

Natural gas.......coeeeuevnens : Washington Gas Rate Schedule 2
Fuel oil...............vv.....: None

PYrOPANE. -« «covvvvvensns--.....t NONe

Remote source heating......... : None

Remote source cooling.........: None

Additional building floor area...........cceeene.n : 4729.0 sqgft
Source electric generating efficiency.............: 100.00 %




BUILDING INPUT DATA

Prepared by: EINHORN YAFFEE PRESCOTT 01-06-95
HAP v3.04 Page 1
*************************************************************************
BUILDING NAME..........: Building 247 - DDC

Plant Name Type Quantity
9. Cooling Plant - DDC............ (W/C CHILLER) 1
10. Heating Plant - DDC............ (HW BOILER) 1

Reference Name (kW) Schedule Name
Empty. . 0.0 NA
Empty. . 0.0 NA
Empty. . 0.0 NA
Empty. 0.0 NA

Reference Fuel Fuel Conversion Max.

Name Type Units kBTU/Units Use Schedule Name
Empty NG THM 100.0000 0.0 NA

Empty \ NG THM 100.0000 0.0 NA

Empty NG THM 100.0000 0.0 NA

Empty NG THM 100.0000 0.0 NA

Electric rate..........v......: Virginia Power - Kwh Only
Average building power factor.: NA

FUEL RATES

Natural gas........oeueeeeeeea.nt Washington Gas Rate Schedule 2
Fuel oil..... ..., : None
Propane...........-.es0-..-....: None

Remote source heating.........: None

Remote source cooling.........: None

Additional building floor area..............co..ut 4729.0 sgft
Source electric generating efficiency.............: 100.00 %
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SIMULATION WEATHER DATA SUMMARY
Data: Washington, Dist. of Columbia (TMY) 12-30-94

HAP v3.04 Page 1 of 1
khkkhkhhkhkhdrrdrdrhkhkdkdhhhhrddhdhhkhrkkhkhkdhhdbhdhhrhhdhdhrhhdhdrddrrhbrdhdbdddrdhhdhd

TABLE 1. SIMULATION WEATHER DATA DESIGN PARAMETERS

City.vvvs it eeneaanainanneianananna...: Washington
Location.....oviveeeueeeneecnneeaeeeaee.n..: Dist. of Columbia
Type of Data..........oivveeneeennnee. ..t Typical Meteoroclogical Year
Latitude. . ... i ittt e e e e 38.9 deg
Longitude. ... ..ot i e e et 77.0 deg
EBlevatbion. ittt ittt et 14.0 ft
* Average Ground Reflectivity...............: 0.20
Local Time Zone (GMT +/- N hours).........: 5.0 hours
* Daylight Savings Time Considered.......... ? N

* = User-defined design parameters. All other values are fixed.

TABLE 2. DRY-BULB TEMPERATURE STATISTICS (F)

Absolute Average Average Absolute
Month Maximum Maximum Average Minimum Minimum
January 60.4 39.3 30.7 21.0 -1.9
February 62.1 42 .8 33.1 22.9 7.5
March 75.5 53.9 43.3 32.4 17.1
April 85.5 65.7 55.0 44.3 31.2
May 91.9 73.3 63.5 53.8 40.5
June 93.5 80.8 70.0 58.8 48.8
July 91.0 84.9 75.9 66.5 55.8
August 96.8 85.1 74.3 64.5 49.6
September 91.6 79.3 69.3 60.0 46.5
October 84.7 67.5 56.8 46.7 23.4
November 75.7 56.4 46.6 35.7 17.3
December 59.0 42 .7 36.9 30.9 20.5

[---- Daily Total Solar ---] [-- Daily Clearness Number --]
(BTU/sqgft) (Dimensionless)

Month Maximum Average Minimum Maximum Average Minimum
January 1043.4 609.1 137.7 0.648 0.430 0.107
February 1448.6 815.5 79.9 0.685 0.433 0.048
March 1861.2 1183.4 211.6 0.680 0.473 0.094
April 2371.0 1484.8 247.6 0.717 0.479 0.079
May 2579.4 1712.0 355.4 0.711 0.487 0.104
June 2551.8 1890.8 515.8 0.697 0.514 0.140
July 2398.3 1714 .6 629.5 0.657 0.478 0.171
August 2378.9 1696.2 708.2 0.694 0.522 0.227
September 1943.6 1307.6 258.0 0.674 0.482 0.094
October 1546.1 977.2 92.6 0.656 0.469 0.045
November 1143.4 672.4 129.4 0.647 0.437 0.094
December 803.2 488.0 73.1 0.618 0.382 0.057

Notes: * All solar data is daily total flux on a horizontal surface.
* Clearness number is (Daily Total Solar)/(Extraterrestrial Solar)
Values between 0.70 and 0.80 represent clear conditions.
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CALENDAR DATA
Prepared By: EINHORN YAFFEE PRESCOTT 12-30-94

HAP v3.04 Page 1 of 1
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| Calendar Name: Sample Calendar | Day Type Assignments
[ === m s e | Monday = Weekday
| January first is on: Friday | Tuesday = Weekday

I
|
[ mmm s | Wednesday = Weekday |
| Day Type Names | Thursday = Weekday |
| Day Type 1 = Weekday | Friday = Weekday |
| Day Type 2 = Saturday | Saturday = Saturday |
l l |
| ! |
l

Day Type 3 = Sunday Sunday = Sunday
Holiday = Sunday

Holidays
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SCHEDULE DATA

Prepared By: EINHORN YAFFEE PRESCOTT 12-30-94
HAP v3.04 Page 1 of 1
Fhhkhkhkrhkhkhkhhhkhkhkdhkhkhhhhhhdhbdbhbhrrhkhdkhhrrhhkhhkbdhhkhbhbhhhkhdbhdhhhdhdkdhhhrhrhkhhkhhkhhhdrhhhdi
Schedule Name: People Hourly Percentages

Hour ----- > | 00 | o1 ]| 02 ] 03| 04 | 05| 06 | 07 | 08 | 09| 10 | 11
DESIGN DAY | o] of o] o o] o] o] 50| 75 [100 |100 [100
Weekday | o] ol o of o} o] o | 50 ] 75 |100 [100 |[100
Saturday | ol of o o] of of o} of of o] of o
Sunday | ol of of| o] o} of o] of of of o] o
Hour ----- > | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23
DESIGN DAY  |100 |100 |100 [100 |100 | 50 | 25 | o | o | o | o[ o
Weekday [100 |100 |100 |100 100 | S50 | 25 | o | o] o] O] ©
Saturday | ol ol o] of o] of of of of of o] o
Sunday | o| o of o] of of of of| of o] o] o
P R R R R R R R R A2 XS EE RS RSS2 2SR 222 222 R 2ttt bttt s i
Schedule Name: Lights Hourly Percentages

Hour ----- > | 00 | 0ox | 02 ] 03| 04| 05| 06 | 07 ] 08 | 09 | 10 | 11
DESIGN DAY | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 50 |100 |100 |100 |100
Weekday 25 | 25 | 25 | 25 | 25 | 25 | 25 | 50 |100 |100 |[100 |100
Saturday 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25
Sunday 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25
Hour ----- > | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23
DESIGN DAY 100 |100 |100 |100 |100 | 75 | 50 | 25 | 25 | 25 | 25 | 25
Weekday 100 |100 |100 |100 |200 | 75 | 50 | 25 | 25 | 25 | 25 | 25
Saturday 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25
Sunday | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25

khdkdkhkhkdkdkhdkhrkhhhkhkdrhhkhhhkhrdkrrkhdbhhhhkhrdkrhkhkbhdrrdhdrhbhdkhdhhhhkhkhhkdhhkkhhkhhdhdhhhkkid
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WALL CONSTRUCTION TYPES
Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94

HAP v3.04 Page 1
*************************************************************************

WALL TYPE 1: (CUSTOM WALL)

Description...........: Brick Cavity Wall
Absorptivity.......... : 0.900

Layer Description Thickness Density Spec.Ht R-Val Weight
Inside surface resistance - - - 0.69 -
4-in (102 mm) LW concrete block 4.00 38.0 0.20 1.52 12.7
Airspace 2.00 0.0 0.00 0.91 0.0
4-in (102 mm) common brick 4.00 120.0 0.20 0.79 40.0
Outside surface resistance - - - 0.33 -
Totals 10.00 4 .24 52.7
Thickness: in Density: lb/cuft Weight: 1lb/sqft
R-value : (hr-sgft-F)/BTU Specific Heat: BTU/1b/F
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ROOF CONSTRUCTION TYPES
Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94
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ROOF TYPE 1: (CUSTOM ROOF)

Description...........: Built-up Roof
Absorptivity..........: 0.900

Layer Description Thickness Density Spec.Ht R-Val Weight
Inside surface resistance - - - 0.69 -
Acoustic Ceiling Tile 0.75 18.0 0.14 1.90 1.1
R-19 (RSI-3.3) batt insulation 6.00 0.5 0.20 19.23 0.3
4-in (102 mm) LW concrete 5.00 40.0 0.20 4.17 16.7
Built-up roofing 0.38 70.0 0.35 0.33 2.2
1/2-in (13 mm) vegetable board 1.00 18.0 0.31 2.60 1.5
Outside surface resistance - - - 0.33 -
Totals 13.13 29.25 21.7

Thickness: in Density: lb/cuft Weight: 1lb/sqgft

R-value : (hr-sqft-F)/BTU Specific Heat: BTU/1b/F




WINDOW TYPE CONSTRUCTIONS
Prepared by: EINHORN YAFFEE PRESCOTT
HAP v3.04

12-30-94
Page 1

*************************************************************************

WINDOW TYPE 1: (PRE-DEFINED WINDOW)

Glass Group............: DOUBLE PANE, CLEAR

Glass Typ€.............: 1/8" clear + 1/8" clear
Window Description.....: Double Hung Double Pane Window
Height.................: 1.00 ft

Width.........c oo 1.00 ft

Frame Typ€.............: Aluminum with thermal breaks
Interior Shade Type....: No Shades Used

Overall U-value........ : 0.632 BTU/hr/sqgft/F

Overall Shade Coeff....: 0.850

Predefined Glass Data

Glass Glass Glass Glass
Transmissivity Reflectivity Absorptivity U-Value
0.712 0.134 0.154 0.490

-2

Shade
Coefficient
0.890




ELECTRIC RATE DATA
Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94

HAP v3.04 Page 1
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BASIC ELECTRIC RATE INFORMATION

ELECTRIC Rate schedule name......: Ft. Belvoir Equivalent $/kWh
RATE Currency Symbol........cueeevveneno...: $ '
INFORMATION: Type of rate schedule...............: Simple

Flat rate. ...ttt iineneeanannn : 0.01968 $/kwWh
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FUEL RATE DATA
Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94
HAP v3.04 page 1
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BASIC FUEL RATE INFORMATION

FUEL RATE Rate schedule name.......: Ft. Belvoir District Steam
INFORMATION: Currency symbol..............: $
Units of measurement......... : 1000 1b
Fuel conversion factor....... : 1000.00000 kBTU/1000 1b
Type of rate schedule........: Simple
Flat rate....c.oviivinnenaat 7.98000 $/1000 1b
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FUEL RATE DATA
Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94

HAP v3.04 Page 1
*************************************************************************

BASIC FUEL RATE INFORMATION

FUEL RATE Rate schedule name....... : Washington Gas Rate Schedule 2
INFORMATION: Currency symbol..............: §
Units of measurement.........: Therm
Fuel conversion factor.......: 100.00000 kBTU/Therm
Type of rate schedule........: Simple
Flat rate........oviieeo..s 0.60790 $/Therm

L




SPACE DESCRIPTION

Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94
HAP v3.04 Page 1
***********1\'***'k-k**************-k*********************************************
GENERAL SCHEDULES
Name......: First Floor - South Lighting....: Lights
Floor Area......: 1476 .0 sqgft Task Lights.: Lights
Building Weight.: 70.0 1lb/sqft People......: People
Windows Shaded..? N Equipment...: People
Partitions Used.? N Misc. Sens..: People
LIGHTING Misc. Latent: People
Overhead Fixture: Recessed INFILTRATION
Lamp Wattage....: 2.30 W/sqft Cooling.....: 0.00 CFM/sqgft
Ballast Mult....: 1.00 Heating..... : 0.00 CFM/sqft
Task Lighting...: 0.00 W/saft Typical.....: 0.00 CFM/sqft
PEOPLE When Fan On.? N
Occupancy.......: 150.0 sgft/per FLOOR
Activity Level..: Office Work TYPE. .o vvnn :8lab On Grade
Sensible........: 245.0 BTU/hr Perimeter.............: 430.0 ft
Latent..........: 205.0 BTU/hr Slab Floor Area.......: 1476 .0 sqgft
OTHER LOADS Floor R-Value......... : 2.40
Equipment.......: 2.00 W/sgft Insulation R-value....: 0.00
Misc. Sensible..: 0.0 BTU/hr
Misc. Latent....: 0.0 BTU/hr
WALL Gross Area | WALL | WINDOW | WINDOW | Any
Exp (sqft) | Type | Type Qty Shade | Type Qty Shade | Doors?
S 960.0 | 1| 1 291 - 1 0 - ] N
E 180.0 | 1| 1 45 - 1 0 - | N
W 180.0 | 1] 1 45 - 1 0 - | N
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SPACE DESCRIPTION

Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94
HAP v3.04 Page 1
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GENERAL SCHEDULES

Name......: First Floor - North Lighting....: Lights

Floor Area......: 936.0 sqgft Task Lights.: Lights

Building Weight.: 70.0 1lb/sqgft People......: People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People
LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 2.30 W/sqgft Cooling.....: 0.00 CFM/sqgft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqgft

Task Lighting...: 0.00 W/sqft Typical.....: 0.00 CFM/sqgft
PEOPLE When Fan On.? N
Occupancy.......: 150.0 sqgft/per FLOOR

Activity Level..: Office Work Type........:8lab On Grade
Sensible........: 245.0 BTU/hr Perimeter.............: 70.0 ft
Latent..........: 205.0 BTU/hr Slab Floor Area.......: 936.0 sgft
OTHER LOADS Floor R-Value......... : 2.40
Equipment.......: 2.00 W/sqgft Insulation R-value....: 0.00
Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr
WALL Gross Area | WALL | WINDOW | WINDOW |  Any

Exp (sqft) | Type | Type Qty Shade | Type Qty Shade | Doors?
N 520.0 | 1| 1 180 - 1 0 - N

W 180.0 | 1| 1 45 - 1 0 - | w

C oA




SPACE DESCRIPTION

Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94
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GENERAL SCHEDULES

Name......: First Floor - West Lighting....: Lights

Floor Area......: 1368.0 sqft Task Lights.: Lights

Building Weight.: 70.0 lb/sqgft People......: People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People

LIGHTING Misc. Latent: People

Overhead Fixture: Recessed " INFILTRATION

Lamp Wattage....: 2.30 W/sqgft Cooling.....: 0.00 CFM/sqgft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqft

Task Lighting...: 0.00 W/sqft Typical.....: 0.00 CFM/sqft
PEOPLE When Fan On.? N
Occupancy.......: 150.0 sgft/per FLOOR

Activity Level..: Office Work Type........:8lab On Grade
Sensible........ : 245.0 BTU/hr Perimeter.............: 88.0 ft
Latent.......... : 205.0 BTU/hr Slab Floor Area....... : 1368.0 sgft
OTHER LOADS Floor R-Value.........: 2.40
Equipment.......: 2.00 W/sgft Insulation R-value....: 0.00
Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr
WALL Gross Area | WALL | WINDOW | WINDOW |  Any

Exp (sqft) | Type | Type Qty Shade | Type Qty Shade | Doors?
N 760.0 | 1 1 200 - 1 0 - ] N
W 120.0 | 1| 1 45 - 1 0 - N
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GENERAL SCHEDULES

Name......: First Floor - East Lighting....: Lights

Floor Area......: 1836.0 sqgft Task Lights.: Lights

Building Weight. : 70.0 1lb/sqft People......: People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People
LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 2.30 W/sqgft Cooling..... : 0.00 CFM/sgft
Ballast Mult....: 1.00 Heating..... : 0.00 CFM/sqgft

Task Lighting...: 0.00 W/sqft Typical.....: 0.00 CFM/sqft
PEOPLE When Fan On.? N
Occupancy....... : 150.0 sgft/per FLOOR

Activity Level..: Office Work Type........ :Slab On Grade
Sensible........: 245.0 BTU/hr Perimeter.............: 116.0 ft
Latent..........: 205.0 BTU/hr Slab Floor Area.......: 1836.0 sqgft
OTHER LOADS Floor R-Value.........: 2.40
Equipment.......: 2.00 W/sqft Insulation R-value....: 0.00
Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr

WALL Gross Area | WALL | WINDOW | WINDOW | Any

Exp (sqft) | Type | Type Qty Shade | Type Qty Shade | Doors?

N 200.0 | 1| 1 45 - 1 0 - N

E 1020.0 | 1| 1 270 - 1 0 - N
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GENERAL SCHEDULES
Name......: 1st Floor Corr. & Lobby Lighting....: Lights
Floor Area......: 1266.0 sqgft Task Lights.: Lights
Building Weight.: 70.0 1lb/sgft People......: People
Windows Shaded..? N Equipment...: People
Partitions Used.? N Misc. Sens..: People
LIGHTING Misc. Latent: People
Overhead Fixture: Recessed INFILTRATION
Lamp Wattage....: 2.00 W/sqgft Cooling.....: 0.0 CFM
Ballast Mult....: 1.00 Heating.....: 0.0 CFM
Task Lighting...: 0.00 W/sqgft Typical.....: 0.0 CFM
PEOPLE When Fan On.? N
Occupancy.......: 0 People FLOOR
Activity Level..: Office Work Type........:8lab On Grade
Sensible........: 245.0 BTU/hr Perimeter.............: 0.0 ft
Latent..........: 205.0 BTU/hr Slab Floor Area.......: 1266.0 sgft
OTHER LOADS Floor R-Value.........: 2.40
Equipment.......: 0.00 W/sgft Insulation R-value....: 0.00
Misc. Sensible..: 0.0 BTU/hr
Misc. Latent....: 0.0 BTU/hr
WALL Gross Area | WALL | WINDOW | WINDOW | Any
Exp (sqft) | Type | Type Qty Shade | Type Qty Shade | Doors?
N 120.0 | 1 1 40 - 1 0 - N
S 140.0 | 1| 1 40 - 1 0 - | N
W 50.0 | 1| 1 0 - 1 0 - | N
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GENERAL SCHEDULES

Name...... : Second Floor - South Lighting....: Lights

Floor Area......: 1566.0 sgft Task Lights.: Lights

Building Weight.: 70.0 1lb/sqaft People......: People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People

LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 2.30 W/sqgft Cooling.....: 0.00 CFM/sqft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqft
Task Lighting...: 0.00 W/sqft Typical.....: 0.00 CFM/sqft
PEOPLE When Fan On.? N
Occupancy.......: 150.0 sgft/per FLOOR

Activity Level..: Office Work Type........:Above Conditioned Space
Sensible........: 245.0 BTU/hr

Latent..........: = 205.0 BTU/hr

OTHER LOADS

Equipment.......: 2.00 W/sqft

Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr

WALL Gross Area | WALL | WINDOW | WINDOW | any

EXp (sqft) | Type | Type Qty Shade | Type Qty Shade | Doors?

S 870.0 | 1| 1 290 - 1 0 - N

W 180.0 | 1| 1 45 - 1 0 - N

E 180.0 | 1 1 45 - 1 0 - | N~
ROOF Slope Gross Area | ROOF | SKYLIGHT |

Exp (deg) (sqft) | Type |Type Qty |

HOR - 1566.0 | 1 1 0 |
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GENERAL SCHEDULES
Name......: Second Floor - North Lighting....: Lights
Floor Area......: 936.0 sqgft Task Lights.: Lights
Building Weight. : 70.0 1lb/sqft People......: People
Windows Shaded..? N Equipment...: People
Partitions Used.? N Misc. Sens..: People
LIGHTING Misc. Latent: People
Overhead Fixture: Recessed INFILTRATION
Lamp Wattage....: 2.30 W/sqft Cooling.....: 0.00 CFM/sqgft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqft
Task Lighting...: 0.00 W/sqft Typical..... : 0.00 CFM/sqgft
PEOPLE When Fan On.? N
Occupancy.......: 150.0 sgft/per FLOOR
Activity Level..: Office Work Type........ :Above Conditioned Space
Sensible........: 245.0 BTU/hr
Latent..........: 205.0 BTU/hr
OTHER LOADS
Equipment.......: 2.00 W/sqgft
Misc. Sensible..: 0.0 BTU/hr
Misc. Latent....: 0.0 BTU/hr
WALL Gross Area | WALL | WINDOW WINDOW | Any
EXp (sqft) | Type | Type Qty Shade | Type Qty Shade | Doors?
N 520.0 | 1 1 180 - 1 0 - N
W 180.0 | 1 1 45 - 1 0 - | N
ROOF Slope Gross Area | ROOF | SKYLIGHT
Exp (deg) (sqft) | Type |Type Qty |
HOR - 936.0 | 1 1 0 |
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GENERAL SCHEDULES

Name......: Second Floor - West Lighting....: Lights

Floor Area......: 1368.0 sgft Task Lights.: Lights

Building Weight.: 70.0 1lb/sqgft People......: People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People

LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 2.30 W/sqft Cooling.....: 0.00 CFM/sqft
Ballast Mult....: 1.00 Heating..... : 0.00 CFM/sqft

Task Lighting...: 0.00 W/sqft Typical.....: 0.00 CFM/sgft
PEOPLE When Fan On.? N
Occupancy.......: 150.0 sgft/per FLOOR

Activity Level..: Office Work Type........:Above Conditioned Space
Sensible........: 245.0 BTU/hr

Latent..........: 205.0 BTU/hr

OTHER LOADS

Equipment.......: 2.00 W/sqft

Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr
WALL Gross Area | WALL | WINDOW | WINDOW |  Any

EXp (sqgft) | Type | Type Qty Shade | Type Qty Shade | Doors?

N 760.0 | 1 1 200 - 1 0 -] N

W 120.0 | 1| 1 45 - 1 0 - N

ROOF Slope Gross Area | ROOF | SKYLIGHT |

Exp (deg) (sqft) | Type |Type Oty |

HOR - 1368.0 | 1| 1 0 |
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GENERAL SCHEDULES

Name......: Second Floor - East Lighting....: Lights

Floor Area......: 1950.0 sqgft Task Lights.: Lights

Building Weight.: 70.0 lb/sqft People......: People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People

LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 2.30 W/sagft Cooling.....: 0.00 CFM/sqgft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqgft

Task Lighting...: 0.00 W/sqgft Typical.....: 0.00 CFM/sqgft
PEOPLE When Fan On.? N
Occupancy.......: 150.0 sqgft/per FLOOR

Activity Level..: Office Work Type........:Above Conditioned Space
Sensible........: 245.0 BTU/hr

Latent..........: 205.0 BTU/hr

OTHER LOADS

Equipment.......: 2.00 W/sqft

Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr

WALL Gross Area | WALL | WINDOW | WINDOW | Any

EXp (sgft) | Type | Type Qty Shade | Type Qty sShade | Doors?

N 260.0 | 1 | 1 65 - 1 0 - N

E 1020.0 | 1| 1 270 - 1 0 - | N

ROOF Slope Gross Area | ROOF | SKYLIGHT |

Exp (deg) (sqft) | Type |Type Qty |

HOR - 1950.0 | 1 1 0 |
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GENERAL SCHEDULES

Name......: 2nd Floor Corr. & Stairs Lighting....: Lights

Floor Area......: 1034.0 sgft Task Lights.: Lights

Building Weight.: 70.0 lb/sqgft People......: People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People

LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 2.00 W/sqgft Cooling.....: 0.00 CFM/sqft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqft

Task Lighting...: 0.00 W/sqft Typical.....: 0.00 CFM/sqgft
PEOPLE When Fan On.? N
OccupancCy.......: 0 People FLOOR

Activity Level..: Office Work Type. ....... :Above Conditioned Space
Sensible........: 245.0 BTU/hr

Latent..........: 205.0 BTU/hr

OTHER LOADS

Equipment....... : 0.00 W/sqft

Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr

WALL Gross Area | WALL | WINDOW | WINDOW Any

EXp (sqgft) | Type | Type Qty Shade | Type Qty Shade | Doors?

N 50.0 | 1| 1 0 - 1 0 - N

S 80.0 | 1| 1 0 - 1 0 - | N

W 50.0 | 1| 1 0 - 1 0 - N

Gross Area | ROOF | SKYLIGHT |
Exp (deg) (sqft) | Type |Type Qty |

(217




AIR SYSTEM INPUT DATA

Name: Fan Coil Units - NO EMS 01-04-95
Type: TERMINAL UNITS - 2-Pipe Fan Coils HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

khkdhhkhhdhkhhdhrhdhkhhhhhhhkhkrhhrdhkrhdhrdhhhhddhhdhhhbhkrdbdhdbdbhhddddhdhhhddhxd

1. SYSTEM NAME AND TYPE

Name............: Fan Coil Units - NO EMS
TYPE. v vt veveaneatl TERMINAL UNITS - 2-Pipe Fan Coils
Number of Zones.: 8

COOLING SYSTEM DATA

Supply Air....... ..o : 55.0 F

Fan Cycled for Cooling........ ? N

Coil Bypass Factor............: 0.100

HEATING SYSTEM DATA

Fan Cycled for Heating........ ? N

OUTDOOR VENTILATION DATA

Common Ventilation System Used? N

SAFETY FACTORS

Sensible Cooling Factor.......: 0 %

Latent Cooling Factor.........: 0 %
Heating Factor................: 0%
OUTDOOR VENTILATION DATA

Type of Control............... H Constant Airflow Rate
Design Ventilation Airflow....: 0.15 CFM/sqgft

ZONE 1 (All Zones the Same)
T-Stat Occupied Cooling.... (F): 75.0
Unoccupied Cooling.. (F): 85.0
Occupied Heating....(F): 70.0
Unoccupied Heating.. (F): 55.0
Throttling Range.... (F): 3.0
Zone Terminal Type............: Fan Coil
Fan Total Static....(in.wg.): 0.25
Fan Efficiency........... (%) : 54

'~ (-8




AIR SYSTEM INPUT DATA

Name: Fan Coil Units - NO EMS 01-04-95
Type: TERMINAL UNITS - 2-Pipe Fan Coils HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 2

B R R R R A R R E X AR X E LSS E SRR SRS RS SRR LS SRR R RS EEEELESEE S S

4. SCHEDULE DATA

HOURLY TSTAT SCHEDULES |o0|o|o|o|ojojojo]ojof1|zfz|z|z|z]z|1{r|r][2]2]2]|2]
lol1]2]3]4[s|6|7]8]9]0|1]2]3]4]|5|6]7]8]9[0[1]2]3]
Design Day............. XXX XX X)X XXX XXX XXX XX XXX XXX
Weekday.....cocvvvininnnnn XXX XXX XXX XXX XXX XXX XXX X)X %
Saturday......c.veinnn. |X XXX XXX XXX XXX XXX XXX XXX X]X]
SUNAAY .« v oeee i || XX || XXX XXX XXX XXX XXX X[ X]X]X]|X]
Cooling Available During Unoccupied Period ? Y
MONTHLY SCHEDULES | JAN | FEB | MAR | APR [MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Terminal Heating....... | XXX | XXX | XXX | XXX | | || | | XXX | XXX | XXX |
Terminal Cooling....... [ | | | | XXX | XXX | XXX | XXX | XXX | | | |




AIR SYSTEM INPUT DATA

Name: Convectors - Baseline 12-30-94
Type: TERMINAL UNITS - Convective Htg and Clg HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

khkkdkhkhkhkhhhhkhhkhkhkrhhkkkdhbhhdhdbhhhkhdhhbrdbhhhbdhhhbdbdhhdhbhkdbhhhkhbhkddhhdrhhkddhdkdhkhdhhhkdkhh

1. SYSTEM NAME AND TYPE

Name............: Convectors - Baseline
Typ€............: TERMINAL UNITS - Convective Htg and Clg
Number of Zones.: 2

COOLING SYSTEM DATA

Is Cooling System Used........ ? N
HEATING SYSTEM DATA

Is Heating System Used........ ? Y
OUTDOOR VENTILATION DATA

Common Ventilation System Used? N
SAFETY FACTORS

Sensible Cooling Factor.......: 0%
Latent Cooling Factor.........: 0%
Heating Factor................: 0%

ZONE 1 (All Zones the Same)

HOURLY TSTAT SCHEDULES |o|o|o|o|ojojojojoojx|z|r|a|a|a|1|2|L]|1]|2]|2]|2]2]

lo|1]2]3]4]|s|6|7|8|2]o|1]|2]|3|4|5]6|7]|8|9]0]1]2]3]
Design Day.......c..... [x]x|x{x]x|x]x|x|x]x|x|x|x|x[x|x]x|x|x]x|x|x|x|x[
Weekday. . oveeveennennns XXX x| x| x]| XXX XXX XXX XXX X)X x| x| X
Saturday.......cceeeeonn [x|x|X|X|X|X|X|X|X|X]X]|X]|X]X]|X]X]|X X|X|X|X[X|X]|X]
SUNAAY .. v vvee v [X|X[X|X|X|X|X]X|X]|X]|X XXX |X[X|X]|X|X|X]|X|X]|X|X]
MONTHLY SCHEDULES |JAN|FEB|MAR|APR|MAY|JUN]JUL|AUG]SEP|OCT|NOV{DEC]
Terminal Heating....... | XXX | XXX | XXX | XXX | | | | | | XXX | XXX | XXX |




ATR SYSTEM INPUT DATA

Name: Fan Coil Units - PLC 01-04-95
Type: TERMINAL UNITS - 2-Pipe Fan Coils HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

khkkkhhkhkhhkhhhkhdhdhhkhhhhhohkdhkdhdhhrbdhhdhddrrddkdhkhkrdddrhkhdhdddhddhdhhdhddhkhkhkhkdrhdhddx

1. SYSTEM NAME AND TYPE

Name............: Fan Coil Units - PLC
Type............: TERMINAL UNITS - 2-Pipe Fan Coils
Number of Zones.: 8

COOLING SYSTEM DATA

Supply Adlr...... ... 55.0 F

Fan Cycled for Cooling........ ? N

Coil Bypass Factor............ : 0.100

HEATING SYSTEM DATA

Fan Cycled for Heating........ ? N

OUTDOOR VENTILATION DATA

Common Ventilation System Used? N

SAFETY FACTORS

Sensible Cooling Factor.......: 0%

Latent Cooling Factor.........: 0%
Heating Factor................: 0 %
OUTDOOR VENTILATION DATA

Type of Control...............: Constant Airflow Rate
Design Ventilation Airflow....: 0.15 CFM/sqgft

ZONE 1 (All Zones the Same)
T-Stat Occupied Cooling.... (F): 75.0
Unoccupied Cooling.. (F): 85.0
Occupied Heating.... (F): 70.0
Unoccupied Heating.. (F): 55.0
Throttling Range.... (F): 3.0
Zone Terminal Type............: Fan Coil
Fan Total Static....(in.wg.): 0.25
Fan Efficiency........... (%) : 54

| C-78(




AIR SYSTEM INPUT DATA

Name: Fan Coil Units - PLC , 01-04-95
Type: TERMINAL UNITS - 2-Pipe Fan Coils HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 2

*************************************************************************

4. SCHEDULE DATA

HOURLY TSTAT SCHEDULES |o|o|o|ojojo]ojofojo|x|1|2fz|z|a|L]2]1|2]2]2]|2]2]
loj1[2[3]4[5]6]7]8]9]0|1[2|3|4]|5]6|7|8|9]0|1]2]3]
Design Day............. | | IxIxIxix XX xixxxxx P
Weekday...ovvvvnvnnnnnn | RSP AP AP I 4P SR 1P 4 P.4P 4P P-4 I I N B I
saturday............... N T Y I A O
SUNAY. ...t B A
Cooling Available During Unoccupied Period ? N
MONTHLY SCHEDULES | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Terminal Heating....... | XXX | XXX | XXX | XXX | | | | | | XXX | XXX | XXX |

Terminal Cooling....... | | | | | XXX | XXX | XXX | XXX | XXX | | | |

(282




AIR SYSTEM INPUT DATA

Name: Convectors - PLC 12-30-94
Type: TERMINAL UNITS - Convective Htg and Clg HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

ok khkhkkkkhkrkkhkhkkhhhhkhkhhhddhdhhhhkhkhrhdddhkhkhhkhddhkddhhdhdrdrdddbdddrhrhdr bbb r ki hrt

1. SYSTEM NAME AND TYPE

Name............: Convectors - PLC
Type............: TERMINAL UNITS - Convective Htg and Clg
Number of Zones.: 2

COOLING SYSTEM DATA

Is Cooling System Used........ ? N
HEATING SYSTEM DATA

Is Heating System Used........ ? Y
OUTDOOR VENTILATION DATA

Common Ventilation System Used? N
SAFETY FACTORS

Sensible Cooling Factor.......: 0%
Latent Cooling Factor.........: 0 %
Heating Factor................: 0%

ZONE 1 (All Zones the Same)

HOURLY TSTAT SCHEDULES |o0|o0|o]o|o|o|ojojojo|zf1|z|1|2fr|2]r]2]1]2]|2]2]|2]

|3{4[s]s]7]8lolo|1]|2]3]4]5]6[7[8[9]0[1]2]3]
Design Day.........oo... [X|X|X|X|X|X|X|X| XXX XXX XXX X)X XX %] %] x|
Weekday.....vovuuuennns || x|x|x|%| x| x| x| X|X]|X|X]|X]|X| XXX | X[ X|X[X]|X|X]
Saturday........cceennn. || x| X|%| x| x| X|X|X|X[X[X]X][X]|X|X]X|X] XX | X| X[ X]
SUNday. .« e || x| x| X% %] x| X|X|X|X]|X| X[ X]|X|X]X]X]X]|X|X|X]|X]
MONTHLY SCHEDULES | JAN | FEB |MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Terminal Heating....... | XXX | XXX | XXX | XXX | | | | | | XXX | XXX | XXX |




AIR SYSTEM INPUT DATA

Name: Fan Coil Units - DDC 01-04-95
Type: TERMINAL UNITS - 2-Pipe Fan Coils HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

dkkdkkhkhkdkdkhhkhkrhkhhhhhhhkrhkhhddhdhkhhhhdhhdhhhkhhkdkrhdhhkdhhkkhbhkhdhhkdhhhkdhhkhkdihk

1. SYSTEM NAME AND TYPE

Name............: Fan Coil Units - DDC
Type............: TERMINAL UNITS - 2-Pipe Fan Coils
Number of Zones.: 8

COOLING SYSTEM DATA

Supply Air...... ... 55.0 F

Fan Cycled for Cooling........ ? N

Coil Bypass Factor............: 0.100
HEATING SYSTEM DATA

Fan Cycled for Heating........ ? N
OUTDOOR VENTILATION DATA

Common Ventilation System Used? N

SAFETY FACTORS

Sensible Cooling Factor....... : 0 %

Latent Cooling Factor.........: 0%
Heating Factor................ : 0 %
OUTDOOR VENTILATION DATA

Type of Control...............: Constant Airflow Rate
Design Ventilation Airflow....: : 0.15 CFM/sqft

ZONE 1 (All Zones the Same)
T-Stat Occupied Cooling....(F): 75.0
Unoccupied Cooling.. (F): 85.0
Occupied Heating....(F): 70.0
Unoccupied Heating.. (F): 55.0
Throttling Range....(F): 3.0
Zone Terminal Type............: Fan Coil
Fan Total Static....(in.wg.): 0.25
Fan Efficiency........... (%) : 54

_. C-784




AIR SYSTEM INPUT DATA

Name: Fan Coil Units - DDC 01-04-95
Type: TERMINAL UNITS - 2-Pipe Fan Coils HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 2

khkkhkkkhkhkhkhhkhdhrrdbrddhkdrhkhbhbrbdrhkhbhhkdhkdhdhdkhrdhdhhhbrdrdhhbrdkhdkddhdddhdhrddrddhd

4. SCHEDULE DATA

HOURLY TSTAT SCHEDULES |o|o|ojolojojojofofo|z]|2|2]|z]z|z]z]r]|2]|z]|2]|2]2]2]
lol1]2]3]4]s5|6|7]8|o]o[1]2]3[4]5]6|7[8|9]0|1[2]3]
Design Day............. L xRz xR xx[x|x|x) | [ ]| ]
Weekday...cvoeeeeeenn.n. P IxxIxx(xx]xIx[X|XIXX] L]
saturday............... e O O A A
SUNday. .....eoaiinenn T e O O O O
Cooling Available During Unoccupied Period ? N
MONTHLY SCHEDULES | JAN | FEB | MAR | APR |MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Terminal Heating....... | XXX | XXX | XXX | XXX | | | | | | XXX | XXX | XXX |
Terminal Cooling....... | | | | | XXX | XXX | XXX | XXX | XXX | | | |

(185




ATIR SYSTEM INPUT DATA

Name: Convectors - DDC 12-30-94
Type: TERMINAL UNITS - Convective Htg and Clg HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

ok hkdkhkkdkhkdkdkhkkhkhhhkhkkrhkhkhkhhdhhhhdbhkhhhhhhdhdhdhkhhkhkrdbhhhkdhkdhkxdxhkhhdhhrhhrhrhrrhdd

1. SYSTEM NAME AND TYPE

Name............: Convectors - DDC
Type............: TERMINAL UNITS - Convective Htg and Clg
Number of Zones.: 2

COOLING SYSTEM DATA

Is Cooling System Used........ ? N
HEATING SYSTEM DATA

Is Heating System Used........ ? Y
OUTDOOR VENTILATION DATA

Common Ventilation System Used? N

SAFETY FACTORS

Sensible Cooling Factor....... ot 0

Latent Cooling Factor.........: 0%
: 0

ZONE 1 (All Zones the Same)

HOURLY TSTAT SCHEDULES |o|o|o|o|ojo|ojojojo|x|z|1fa|2|z|z|2]2|L]2]2]|2]2]

lo|1|2|3]4a[5]6|7]8[9]0]1]2]3]4]5]6]|7]8]9]0|1]2]3]
Design Day...... e |X| XXX | XX |X|X| XXX XXX K] X)X X XXX %] X %]
Weekday.....covvuuunnnn XX || x| XXX XX XXX X[ XXX X)X X)X | %] %] x|
Saturday.........coue.- || x| %% x| 2% |X|X|X| XXX | XXX XX XXX %] x| %]
SUNdaY. .« e vie i [X|X || XX x| x| XX | XX | X[ XXX XXX X[ X[ X]X] x|
MONTHLY SCHEDULES | AN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Terminal Heating....... | XXX | XXX | XXX | XXX | | | | | | XXX | XXX | XXX |




AIR SYSTEM INPUT DATA

Name: Fan Coil Units - NO EMS 12-30-94
Type: TERMINAL UNITS - 4-Pipe Fan Coils HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

G hkdkhkdkdkdkkkkdhkkhkhkhk kA Ak Ak hdkhhhhhbhkhhhhhddhdhhkhkdhhkhdkdh bbb hkhkhddkhkddkdbrhrhhhkhhkhkkdk

1. SPACE SELECTION

6. Second Floor - South 1

9. Second Floor - East 1

(287




ATR SYSTEM INPUT DATA

Name: Fan Coil Units - Baseline 12-30-94
Type: TERMINAL UNITS - 4-Pipe Fan Coils HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

dhkhkdkhkhkhkhkhkhkhhkddhhkdkdhkhhkdhhdrhhdhhkhkddhhhdhkhhhhhkhhdhbhhdhkhhhbhhhhhhhkbhdrhhhdhik

1. SPACE SELECTION

(.48




AIR SYSTEM INPUT DATA

Name: Convectors - Baseline 12-30-94
Type: TERMINAL UNITS - Convective Htg and Clg ' HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

*************************************************************************

1. SPACE SELECTION

5. 1lst Floor Corr. & Lobby 1

10. 2nd Floor Corr. & Stairs 1

(.28




AIR SYSTEM INPUT DATA

Name: Fan Coil Units - PLC 12-30-94
Type: TERMINAL UNITS - 4-Pipe Fan Coils HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT . Page 1

*******************************************‘k*****************************

1. SPACE SELECTION

6. Second Floor - South 1

(-2




AIR SYSTEM INPUT DATA

Name: Convectors - PLC 12-30-94
Type: TERMINAL UNITS - Convective Htg and Clg HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

Ak kkhkhk kA A AR A A ARk Arhkhhhhkkhhhhkhkhkhhkhdbhdhhhkhkhhhkhkddhhhdbdhkhhkkhkhdhhhrhhkhkhkrhhdddidd

1. SPACE SELECTION

5. 1st Floor Corr. & Lobby 1

10. 2nd Floor Corr. & Stairs 1

ol




AIR SYSTEM INPUT DATA

Name: Fan Coil Units - DDC 12-30-94
Type: TERMINAL UNITS - 4-Pipe Fan Coils * HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

khkdkdkhkdkdkhkdhkhdkdbhhhhkkhhrhkrkhkhkhhdhhhbkhkhkhhhhkdhdhhkhdhhkhkdhddbhhbhhhkhkhkdhbrrrrhhrhhkdx

1. SPACE SELECTION

6. Second Floor - South 1

7792




AIR SYSTEM INPUT DATA

Name: Convectors - DDC 12-30-94
Type: TERMINAL UNITS - Convective Htg and Clg HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

dhhkhkhkhhkkrhhhkhdhhhkdbhhkhkhkhhkddbhdbdrhhkhdhhbdbhhkhbhddbhkhkbdhdkdddhkhkhhdhhkhddbdhdhkhkhdhkhhdrdk

1. SPACE SELECTION

5. 1lst Floor Corr. & Lobby 1

10. 2nd Floor Corr. & Stairs 1

(713




PLANT INPUT DATA
Plant: Cooling Plant - NO EMS 12-30-94

Prepared By: EINHORN YAFFEE PRESCOTT Page 1
ST PSPPSR S 22 2222222222 RSS2 2 2SR s S22 2 AR EE b bt h

PLANT NAME, CLASSIFICATION & TYPE

Plant name..........2.......: Cooling Plant - NO EMS
Classification..............: Cooling

1 1 : Air-Cooled Chiller
Type of simulation model....: Computer-Generated
Type of chiller.............: A/C Reciprocating

Estimated maximum cooling load...: NA

Chiller capacity at design.......: 40.0 Tons

Chiller input power at design....: 1.125 kW/Ton

Chiller configuration............: Mult. Compressors / Ckt., Unloaded
Is chilled water reset used...... ? N

Is hot gas bypass used........... ? N

$ load for minimum unloading.....: 20.0 %

Crankcase heater kW..............: 0.000 kW

Pump Efficiencies Pump Piping
Pump oOr Delta-T Head Mech Elec Power Gain/Loss
Piping System (F) (ft wg) (%) (%) (kW) (%)
Chilled Water 6.0 75.00 70.0 81.0 3.96 0.0

(24




PLANT INPUT DATA
Plant: Heating Plant - NO EMS 12-30-94

Prepared By: EINHORN YAFFEE PRESCOTT Page 1
T 2 22 A R R R T T R R e R R S22y

PLANT NAME, CLASSIFICATION & TYPE

Plant namé..................: Heating Plant - NO EMS
Classification..............: Heating
TYPE.+vvveeuueeeeeeeseaa..: Remote Source Heating

Heating Coil Category

Air System Name Pre-Heat Central Terminal Zone
1. Fan Coil Units - NO EMS.......... - 1 - -
3. Convectors - Baseline............ - 1 - -

Estimated maximum heating load...: NA
Gross heating capacity...........: 1052.0 MBH

Pump Efficiencies Pump Piping
Pump or Delta-T Head Mech Elec Power Gain/Loss
Piping System (F) (ft wg) (%) (%) (kW) (%)
Hot Water 16.7 95.00 70.0 81.0 3.97 5.0

(-5




PLANT INPUT DATA
Plant: Cooling Plant - PLC ‘ 12-30-94
Prepared By: EINHORN YAFFEE PRESCOTT Page 1

khkkhkkkkhkhhkkhdhdkhkkhhhkhkhhdhhhhhhhkdhdhdhhkrhdhdrhdhdrhdbhdbhdhhdbdhrdhbdhdrdrhbhx

PLANT NAME, CLASSIFICATION & TYPE

Plant name........vvve.......: Cooling Plant - PLC
Classification..............: Cooling
TYPE..uveveveewueenaeennananan..: Alr-Cooled Chiller
Type of simulation model....: Computer-Generated
Type of chiller.............: A/C Reciprocating

Estimated maximum cooling load...: 37.0 Tons

Chiller capacity at design....... : 40.0 Tons

Chiller input power at design....: 1.125 kW/Ton

Chiller configuration............: Mult. Compressors / Ckt., Unloaded
Is chilled water reset used...... ? N

Is hot gas bypass used........... ? N

% load for minimum unloading.....: 20.0 %

Crankcase heater kKW..............: 0.000 kW

Pump Efficiencies Pump Piping
Pump or Delta-T Head Mech Elec Power Gain/Loss
Piping System (F) (ft wg) (%) (%) (kW) (%)
Chilled Water 6.0 75.00 70.0 81.0 3.96 0.0

2296




PLANT INPUT DATA

Plant: Heating Plant - PLC
Prepared By: EINHORN YAFFEE PRESCOTT

12-30-94
Page 1

R R T TP R TR PR E R TL R YIRS S S S S S SRS S SRS R RS SR R R R R EEEEEEE LR R LEEES]

PLANT NAME, CLASSIFICATION & TYPE

Plant name..... e : Heating Plant - PLC
Classification..............: Heating
5 o 1 ...: Remote Source Heating

Heating Coil Category

Alir System Name _ Pre-Heat Central Terminal
4. Fan Coil Units - PLC............. - 1 -
5. Convectors - PLC.......cvvuuunnn.n - 1 -

Estimated maximum heating load...: 282.1 MBH
Gross heating capacity...........: 1052.0 MBH

Pump Efficiencies Pump
Pump or Delta-T Head Mech Elec Power
Piping System (F) (ft wg) (%) (%) (kw)
Hot Water 16.7 95.00 70.0 81.0 3.98

Piping
Gain/Loss
(%)




PLANT INPUT DATA
Plant: Cooling Plant - DDC 12-30-94
Prepared By: EINHORN YAFFEE PRESCOTT Page 1

*************************************************************************

PLANT NAME, CLASSIFICATION & TYPE

Plant name..........v.......: Cooling Plant - DDC
Classification.............. : Cooling
TYPE..vveeeeveneensnnnrnnno.: Alr-Cooled Chiller
Type of simulation model....: Computer-Generated
Type of chiller.............: A/C Reciprocating

Estimated maximum cooling load...: 37.0 Tons

Chiller capacity at design.......: 40.0 Tons

Chiller input power at design....: 1.125 kW/Ton

Chiller configuration............: Mult. Compressors / Ckt., Unloaded
Is chilled water reset used...... ? N

Is hot gas bypass used........... ? N

% load for minimum unloading..... : 20.0 %

Crankcase heater kW..............: 0.000 kW

Pump Efficiencies Pump Piping
Pump or Delta-T Head Mech Elec Power Gain/Loss
Piping System (F) (ft wg) (%) (%) (kW) (%)
Chilled Water 6.0 75.00 70.0 81.0 3.96 0.0

C-198




PLANT INPUT DATA

Plant: Heating Plant - DDC 12-30-94
Prepared By: EINHORN YAFFEE PRESCOTT Page 1

*************************************************************************

PLANT NAME, CLASSIFICATION & TYPE

Plant name..................: Heating Plant - DDC
Classification..............: Heating
TYPE&...vvvvvveeeueneannnn....: Remote Source Heating

Heating Coil Category

Air System Name Pre-Heat Central Terminal Zone
6. Fan Coil Units - DDC............. - 1 - -
7. Convectors - DDC.............c... - 1 - -

Estimated maximum heating load...: 282.1 MBH
Gross heating capacity...........: 1052.0 MBH

pump Efficiencies Pump Piping
Pump or Delta-T Head Mech Elec Power Gain/Loss
Piping System (F) (ft wg) (%) (%) (kW) (%)
Hot Water 16.7 95.00 70.0 81.0 3.98 0.0

(-2




BUILDING INPUT DATA

Prepared by: EINHORN YAFFEE PRESCOTT 01-06-95
HAP v3.04 Page 1
*************************************************************************
BUILDING NAME..........: Building 1425 - NO EMS

Plant Name Type Quantity
1. Cooling Plant - NO EMS......... (A/C CHILLER) 1
2. Heating Plant - NO EMS......... (REMOTE HTG) i

Reference Name (kW) Schedule Name
Empty 0.0 NA
Empty 0.0 NA
Empty. . 0.0 NA
Empty 0.0 NA

Reference Fuel Fuel Conversion Max.

Name Type Units kBTU/Units Use Schedule Name
Empty NG THM 100.0000 0.0 Na

Empty NG THM 100.0000 0.0 NA

Empty NG THM 100.0000 0.0 NA

Empty NG THM 100.0000 0.0 NA

Electric rate....... ... : Ft. Belvoir Equivalent $/kWh
Average building power factor.: NA

FUEL RATES

Natural gas...................: None

Fuel oil...... ..o : None .
Propane..........-eeeesc......: NODe

Remote source heating......... : Ft. Belvoir District Steam
Remote source cooling.........: None

Additional building floor area.........cceeeenennon : 1694.0 sgft
Source electric generating efficiency............. : 100.00 %




BUILDING INPUT DATA

Prepared by: EINHORN YAFFEE PRESCOTT 01-06-95
HAP v3.04 Page 1
kkdkdkhkhkhkkhkhkhkrhkhhkhkhhhhkhkhkhkrhhddhhbdbhhkhhkrhhkdkdhkhkhkdhdhhdddddhkdbddkhdddddddhhdrhhxk
BUILDING NAME..........: Building 1425 - PLC

Plant Name Type Quantity
5. Cooling Plant - PLC............ (A/C CHILLER) 1
6. Heating Plant - PLC............ (REMOTE HTG) 1

Reference Name (kW) Schedule Name
Empty 0.0 NA
Empty 0.0 NA
Empty 0.0 NA
Empty 0.0 NA

Reference Fuel Fuel Conversion Max.

Name Type Units kBTU/Units Use Schedule Name
Empty NG THM 100.0000 0.0 NA

Empty NG THM 100.0000 0.0 NA

Empty NG THM 100.0000 0.0 NA

Empty NG THM 100.0000 0.0 NA

Electric rate........... ... : Ft. Belvoir Equivalent $/kwWh
Average building power factor.: NA

FUEL RATES

Natural gas...................: None

Fuel oil...............vv.e...: Nomne
Propane.............«+...-.....: None

Remote source heating.........: Ft. Belvoir District Steam
Remote source cooling......... : None

Additional building floor area..........oeeverennt 1694.0 sqgft
Source electric generating efficiency.............: 100.00 %




BUILDING INPUT DATA

Prepared by: EINHORN YAFFEE PRESCOTT 01-06-95
HAP v3.04 Page 1
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BUILDING NAME..........: Building 1425 - DDC

Plant Name Type Quantity
7. Cooling Plant - DDC............ (A/C CHILLER) 1
8. Heating Plant - DDC............ (REMOTE HTG) 1

Reference Name (kW) Schedule Name
Empty. . 0.0 NA
Empty.. 0.0 NA
Empty. . 0.0 NA
Empty. 0.0 NA

Reference Fuel Fuel Conversion Max.

Name Type Units kBTU/Units Use Schedule Name
Empty NG THM 100.0000 0.0 NA

Empty NG THM 100.0000 0.0 NA

Empty NG THM 100.0000 0.0 NA

Empty NG THM 100.0000 0.0 NA

Electric rateé......vevveee....: Ft. Belvoir Equivalent $/kWh
Average building power factor.: NA

FUEL RATES

Natural gas...................: None

Fuel oil......................: None
Propamne.........oeeeeuees.....: NOne

Remote source heating.........: Ft. Belvoir District Steam
Remote source cooling......... : None

Additional building floor area................ooo.n 1694.0 sqgft
Source electric generating efficiency.............: 100.00 %
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SIMULATION WEATHER DATA SUMMARY
Data: Washington, Dist. of Columbia (TMY) 12-30-94
HAP v3.04 » Page 1 of 1
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TABLE 1. SIMULATION WEATHER DATA DESIGN PARAMETERS

City..v'iiie it iieeeiiassetenanee. ..t Washington
Location..........uvieeeueenneenneeaann...: Dist. of Columbia
Type of Data.......cvceviveeeeeeeeneeeee...: Typical Meteorological Year
Latitude. ...ttt i it i e i e et 38.9 deg
Longitude. .. ...ttt i e e 77.0 deg
Elevation....... .ottt 14.0 ft
* Average Ground Reflectivity...............: 0.20
Local Time Zone (GMT +/- N hours).........: 5.0 hours
* Daylight Savings Time Considered.......... ? N

* = User-defined design parameters. All other values are fixed.

TABLE 2. DRY-BULB TEMPERATURE STATISTICS (F)

Absolute Average Average Absolute
Month Maximum Maximum Average Minimum Minimum
January 60.4 39.3 30.7 21.0 -1.9
February 62.1 42.8 33.1 22.9 7.5
March 75.5 53.9 43.3 32.4 17.1
April 85.5 65.7 55.0 44.3 31.2
May 91.9 73.3 63.5 53.8 40.5
June 93.5 80.8 70.0 58.8 48.8
July 91.0 84.9 75.9 66.5 55.8
August 96.8 85.1 74.3 64.5 49.6
September 91.6 79.3 69.3 60.0 46.5
October 84.7 67.5 56.8 46.7 23.4
November 75.7 56.4 46.6 35.7 17.3
December 59.0 42.7 36.9 30.9 20.5

[---- Daily Total Solar ---1] [-- Daily Clearness Number --]
(BTU/sqgft) (Dimensionless)

Month Maximum Average Minimum Maximum Average Minimum
January 1043.4 609.1 137.7 0.648 0.430 0.107
February 1448.6 815.5 79.9 0.685 0.433 0.048
March 1861.2 1183.4 211.6 0.680 0.473 0.094
April 2371.0 1484.8 247.6 0.717 0.479 0.079
May 2579.4 1712.0 355.4 0.711 0.487 0.104
June 2551.8 1890.8 515.8 0.697 0.514 0.140
July 2398.3 1714.6 629.5 0.657 0.478 0.171
August 2378.9 1696.2 708.2 0.694 0.522 0.227
September 1943.6 1307.6 258.0 0.674 0.482 0.0594
October 1546.1 977.2 92.6 0.656 0.469 0.045
November 1143 .4 672.4 129.4 0.647 0.437 0.094
December 803.2 488.0 73.1 0.618 0.382 0.057

Notes: * All solar data is daily total flux on a horizontal surface.
* Clearness number is (Daily Total Solar)/(Extraterrestrial Solar)
Values between 0.70 and 0.80 represent clear conditions.
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CALENDAR DATA
Prepared By: EINHORN YAFFEE PRESCOTT 12-30-94

HAP v3.04 Page 1 of 1
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| Calendar Name: Sample Calendar | Day Type Assignments
[—=--mmmmmm e | Monday = Weekday
| January first is on: Friday | Tuesday = Weekday

I
|
!
| = m s s e | Wednesday = Weekday |
Day Type Names | Thursday = Weekday |

Day Type 1 = Weekday | Friday = Weekday |
Day Type 2 = Saturday | Saturday = Saturday |
Day Type 3 = Sunday | Sunday = Sunday |
| Holiday = Sunday |
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SCHEDULE DATA

Prepared By: EINHORN YAFFEE PRESCOTT 12-30-94
HAP v3.04 Page 1 of 1
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Schedule Name: People Hourly Percentages

Hour ----- > | 00| 01| 02] 03|04 ] 05] 06 | 07 ] 08| 09| 10| 11
DESIGN DAY | o] o] o] o| o| o] o] 50 | 75 |100 [100 |100
Weekday | o] of o] o] of o] o] 50 ] 75 |100 |100 |100
Saturday | o of of o] of o] of| of of of o] o
Sunday | o of o o] of o] of of of of of o
Hour ----- > | 12 | 13| 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23
DESIGN DAY [100 |100 [100 {100 |100 | 50 | 25 | o | o] o | o | O
Weekday 100 |100 [100 [100 |100 | 50 | 25| o] o | o o] O
Saturday | o] of of of of of o] o] of o] of o
Sunday | ol of ol of o o] of of of o] o] o
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Schedule Name: People 24 Hrs. Hourly Percentages

Hour ----- > | oo | 01| 02] 03 | 04| 05] 06 | 07 |08 | 09 10|11
DESIGN DAY 100 |100 {100 |100 |100 |100 |100 |100 [100 [100 |100 |100
Weekday |100 |100 [100 |[100 |100 |100 [100 [100 |100 [100 |100 |100
Saturday |100 |100 [100 |100 |[100 [100 |[100 [100 |100 |[100 |100 |100
Sunday |100 |100 |100 |100 |100 [100 |100 [100 [100 |100 |100 [100
Hour ----- > | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23

DESIGN DAY  |100 |100 [100 [100 |100 [100 |100 |100 |100 [100 |100 |100

Weekday 100 |100 |100 |[100 [100 |100 |100 |100 |100 |100 |100 |100
Saturday 100 |100 [100 [100 [100 [100 100 |[100 |[100 |100 |100 [100
Sunday |100 |100 |100 |100 [100 |[100 |100 |100 |100 |100 [100 |100
************************************************************************
Schedule Name: Lights Hourly Percentages

Hour ----- > | oo ] o1 | 02|03 ]| 04| 05| 06 ] 07 |08} 09]10] 11
DESIGN DAY | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 50 |100 [100 |100
Weekday | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 50 [100 |100 [100
Saturday | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25
Sunday | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25
Hour ----- > | 12 ] 13| 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23
DESIGN DAY  |100 |100 |100 |100 [100 |100 | 75 | 25 | 25 | 25 | 25 | 25
Weekday |100 |[100 |100 |100 |100 |100 | 75 | 25 | 25 | 25 | 25 | 25
Saturday | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25
Sunday | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25

ok kkhkkhkdkhkhhkhkhhhkrhkhhkdhkdhkhhbhhhdhdhhhkdhdhhhkdhdhhkdkhdhhkdhhkhkdrhhhhhkhkdhkdidkd




WALL CONSTRUCTION TYPES
Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94
HAP v3.04 Page 1

B L R R R e XX RS X R ST RS S SRR RS R R RS AR LR R R EREE RS A RS LRSS

WALL TYPE 2: (CUSTOM WALL)

Description...........: Block Cavity Wall
Absorptivity..........: 0.200
Layer Description Thickness Density Spec.Ht R-Val Weight
Inside surface resistance - - - 0.69 -
4-in (102 mm) LW concrete block 4.00 38.0 0.20 1.52 12.7
Airspace 2.00 0.0 0.00 0.91 0.0
4-in (102 mm) LW concrete block 4.00 38.0 0.20 1.52 12.7
Outside surface resistance - - - 0.33 -
Totals 10.00 4,96 25.3
Thickness: in Density: 1lb/cuft Weight: 1lb/sgft
R-value : (hr-sqft-F)/BTU Specific Heat: BTU/lb/F
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ROOF CONSTRUCTION TYPES
Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94

HAP v3.04 Page 1
*************************************************************************

ROOF TYPE 1: (CUSTOM ROOF)

Description...........: Built-up Roof
Absorptivity..........: 0.900

Layer Description Thickness Density Spec.Ht R-Val Weight
Inside surface resistance - - - 0.69 -
Built-up roofing 0.38 70.0 0.35 0.33 2.2
2-1/2" Poured Gypsum 2.50 40.0 0.20 2.08 8.3
1-in (13 mm) vegetable board 1.00 18.0 0.31 2.60 1.5
R-11 (RSI-1.9) batt insulation 3.50 0.5 0.20 11.22 0.1
3/4-in (13 mm) acoustic tile 0.75 18.0 0.14 2.50 1.1
Outside surface resistance - - - 0.33 -
Totals 8.13 19.76 13.3

Thickness: in Density: 1lb/cuft Weight: 1lb/sqft

R-value : (hr-sgft-F)/BTU Specific Heat: BTU/1b/F
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WINDOW TYPE CONSTRUCTIONS
Prepared by: EINHORN YAFFEE PRESCOTT
HAP v3.04

12-30-94
Page 1

*************************************************************************

WINDOW TYPE 1: (PRE-DEFINED WINDOW)

Glass Group............: SINGLE PANE, CLEAR
Glass Typ€.....vvvv....: 1/8" clear
Window Description.....: Single Pane, Clear
Height.....ouiuuennnn..s 1.00 ft
Width......... ... ... . 1.00 £t
Frame Typ€.....-.......: Aluminum with thermal breaks
Interior Shade Type....: No Shades Used
Overall U-value........: 1.094 BTU/hr/sqft/F
Overall Shade Coeff....: 0.903
Predefined Glass Data
Glass Glass Glass Glass
Transmissivity Reflectivity Absorptivity U-Value
0.841 0.078 0.081 1.110

(%06

Shade
Coefficient
1.000




ELECTRIC RATE DATA

Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94

HAP v3.04

Page 1
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BASIC ELECTRIC RATE INFORMATION

ELECTRIC
RATE
INFORMATION:

Rate schedule name......: Ft. Belvoir Equivalent $/kWh
Currency symbol.......... v, : S8

Type of rate schedule...............: Simple

Flat rate. . ...ttt ienneenneann : 0.01968 $/kWh
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FUEL RATE DATA
Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94

HAP v3.04 Page 1
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BASIC FUEL RATE INFORMATION

FUEL RATE Rate schedule name.......: Ft. Belvoir District Steam
INFORMATION: Currency symbol..............: §
Units of measurement.........: 1000 1b
Fuel conversion factor.......: 1000.00000 kBTU/1000 1lb
Type of rate schedule........: Simple
Flat rate...... ...t 7.98000 $/1000 1b

30




FUEL RATE DATA
Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94

HAP v3.04 Page 1
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BASIC FUEL RATE INFORMATION

FUEL RATE Rate schedule name.......: Washington Gas Rate Schedule 2
INFORMATION: Currency symbol..............: §
Units of measurement.........: Therm
Fuel conversion factor.......: 100.00000 kBTU/Therm
Type of rate schedule........: Simple
Flat rate.....cuuiiieenenanss 0.60790 $/Therm
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SPACE DESCRIPTION

Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94
HAP v3.04 Page 1
*****************************************************************************
GENERAL SCHEDULES

Name......: First Floor - North Lighting....: People 24 Hrs.

Floor Area......: 2650.0 sqgft Task Lights.: People 24 Hrs.

Building Weight.: 70.0 lb/sqgft People......: People 24 Hrs.

Windows Shaded..? N Equipment...: People 24 Hrs.
Partitions Used.? N Misc. Sens..: People 24 Hrs.

LIGHTING Misc. Latent: People 24 Hrs.

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 3.00 W/sqgft Cooling.....: 0.00 CFM/sqgft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqft

Task Lighting...: 0.00 W/sqft Typical..... : 0.00 CFM/sqgft
PEOPLE When Fan On.? N
Occupancy....... : 150.0 sqgft/per FLOOR

Activity Level..: Office Work Type........:Above Unconditioned Space
Sensible........: 245.0 BTU/hr Floor Area............: 2650.0 sqgft
Latent..........: 205.0 BTU/hr U-value...............: 0.420
OTHER LOADS Max Space Temp........: 95.0 F
Equipment.......: 2.00 W/sqgft Ambient Temp @ Max....: 95.0 F
Misc. Sensible..: 0.0 BTU/hr Min Space Temp........: 0.0 F
Misc. Latent....: 0.0 BTU/hr Ambient Temp @ Minimum: 0.0 F
WALL Gross Area | WALL | WINDOW | WINDOW |  Any

EXp (sqft) | Type | Type Qty Shade | Type Qty Shade | Doors?
NW 275.0 | 2 | 1 0 - 1 0 - N

SE 275.0 | 2 1 0 - 1 0 - | N
NE 980.0 | 2 | 1 623 - 1 0 - N
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SPACE DESCRIPTION

Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94
HAP v3.04 Page 1
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GENERAL SCHEDULES

Name......: First Floor - South Lighting....: Lights

Floor Area......: 2650.0 sqgft Task Lights.: Lights

Building Weight.: 70.0 lb/sqgft People......: People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People
LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 3.00 W/sqft Cooling.....: 0.00 CFM/sqgft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqgft

Task Lighting...: 0.00 W/sqgft Typical.....: 0.00 CFM/sqgft
PEOPLE When Fan On.? N
OCcCcuUpancCy.......: 150.0 sqgft/per FLOOR

Activity Level..: Office Work Type........:Above Unconditioned Space
Sensible........: 245.0 BTU/hr FloOor BAY@a. ... veuewnw..t 2650.0 sqgft
Latent..........: 205.0 BTU/hr U-value........ooonu..t 0.420
OTHER LOADS Max Space Temp........: 95.0 F
Equipment.......: 2.00 W/sqgft Ambient Temp @ Max....: 95.0 F
Misc. Sensible..: 0.0 BTU/hr Min Space Temp........: 0.0 F
Misc. Latent....: 0.0 BTU/hr Ambient Temp @ Minimum: 0.0 F
WALL Gross Area | WALL | WINDOW | WINDOW | Any

Exp (sqft) | Type | Type Qty Shade | Type Qty sShade | Doors?

SW 980.0 | 2 | 1 623 - 1 0 - N

NW 275.0 | 2 | 1 0 - 1 0 - | W

SE 275.0 | 2 | 1 0 - 1 0 - | N




SPACE DESCRIPTION

Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94
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GENERAL SCHEDULES

Name......: Second Floor - North Lighting....: Lights

Floor Area......: 2650.0 sgft Task Lights.: Lights

Building Weight.: 70.0 lb/sqgft People......: People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People

LIGHTING Misc. Latent: People

Overhead Fixture: Recessed INFILTRATION

Lamp Wattage....: 3.00 W/sqgft Cooling.....: 0.00 CFM/sqft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqft

Task Lighting...: 0.00 W/sqgft Typical.....: 0.00 CFM/sqgft
PEOPLE When Fan On.? N
Occupancy.......: 150.0 sqgft/per FLOOR

Activity Level..: Office Work Type........:Above Conditioned Space
Sensible........: 245.0 BTU/hr

Latent..........: 205.0 BTU/hr

OTHER LOADS

Equipment.......: 2.00 W/sqgft

Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr

WALL Gross Area | WALL | WINDOW WINDOW |  Any

Exp (sqft) | Type | Type Qty Shade Type Qty Shade | Doors?

NW 275.0 | 2 1 0 - 1 0 - N

NE 998.0 | 2 | 1 623 - 1 0 - N

ROOF Slope Gross Area | ROOF | SKYLIGHT

EXp (deg) (sgft) | Type |Type Qty

HOR - 2650.0 | 1| 1 0
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SPACE DESCRIPTION

Prepared by: EINHORN YAFFEE PRESCOTT , 12-30-94
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GENERAL SCHEDULES ’
Name......: Second Floor - South Lighting....: Lights

Floor Area......: 2650.0 sgft Task Lights.: Lights

Building Weight.: 70.0 lb/sqft People......: People

Windows Shaded..? N Equipment...: People

Partitions Used.? N Misc. Sens..: People
LIGHTING Misc. Latent: People

Overhead Fixture: Recessed ~  INFILTRATION

Lamp Wattage....: 3.00 W/sqft Cooling.....: 0.00 CFM/sqft
Ballast Mult....: 1.00 Heating.....: 0.00 CFM/sqft
Task Lighting...: 0.00 W/sqgft Typical.....: 0.00 CFM/sqft
PEOPLE When Fan On.? N

OCCUPaNCY. .« ...t 150.0 sqgft/per FLOOR

Activity Level..: Office Work Type........:Above Conditioned Space
Sensible........: 245.0 BTU/hr

Latent..........: 205.0 BTU/hr

OTHER LOADS

Equipment.......: 2.00 W/sqft

Misc. Sensible..: 0.0 BTU/hr

Misc. Latent....: 0.0 BTU/hr
WALL Gross Area | WALL | WINDOW | WINDOW |  Any
Exp (sqft) | Type | Type Qty Shade | Type Qty Shade | Doors?
SW 980.0 | 2 | 1 623 -] 1 0 - | N

NW 275.0 | 2 1 0 - 1 0 - ] N

SE 275.0 | 2 1 0 - 1 0 - | N
ROOF Slope Gross Area | ROOF | SKYLIGHT |

Exp (deq) (sqft) | Type |Type Qty |

HOR - 2650.0 | 1| 1 0 |
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AIR SYSTEM INPUT DATA

Name: Fan Coil Units - Baseline 01-04-95
Type: TERMINAL UNITS - 2-Pipe Fan Coils HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1
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1. SYSTEM NAME AND TYPE

Name............: Fan Coil Units - Baseline
Typ€............: TERMINAL UNITS - 2-Pipe Fan Coils
Number of Zones.: 4

COOLING SYSTEM DATA

Supply Alr........ ...l 55.0 F

Fan Cycled for Cooling........ ? N

Coil Bypass Factor............: 0.100

HEATING SYSTEM DATA

Fan Cycled for Heating........ ? N

OUTDOOR VENTILATION DATA

Common Ventilation System Used? N

SAFETY FACTORS

Sensible Cooling Factor....... : 0 %

Latent Cooling Factor.........: 0%
Heating Factor................: 0%
OUTDOOR VENTILATION DATA

Type of Control............... : Constant Airflow Rate
Design Ventilation Airflow....: 0.15 CFM/sqgft

ZONE 1 (All Zones the Same)
T-Stat Occupied Cooling.... (F): 75.0
Unoccupied Cooling.. (F): 85.0
Occupied Heating.... (F): 70.0
Unoccupied Heating.. (F): 55.0
Throttling Range.... (F): 3.0
Zone Terminal Type............: Fan Coil
Fan Total Static....(in.wg.): 0.25
Fan Efficiency........... (%) : 54
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AIR SYSTEM INPUT DATA

Name: Fan Coil Units - Baseline 01-04-95
Type: TERMINAL UNITS - 2-Pipe Fan Coils HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 2
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4. SCHEDULE DATA

|3]aisle|7]elolo]1]2]3]4]5]6]7|8]9]0[1]2{3]
Design Day............. [ X)X XX | XXX XXX X[ XXX XXX X XXX X)X X
Weekday....ocvevninnnnnn [x]x|x|x|xX| XXX XXX XXX X x| X[ XXX x| x| X]| x|
Saturday......c.ooeennn || XXX X XXX XXX XX XXX XXX X[ X x| X
SUNday. -« ovevvvinnee e || x|x|x| x| x| X[ X|X|X]X|X]X] XXX XXX | X[ X] %] X]

MONTHLY SCHEDULES | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Terminal Heating....... | XXX | XXX | XXX | XXX | [ | | | | XXX | XXX | XXX |
Terminal Cooling....... | | | | | XXX | XXX | XXX | XXX | XXX | | | |
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ATR SYSTEM INPUT DATA

Name: Fan Coil Units - PLC 12-30-94
Type: TERMINAL UNITS - 2-Pipe Fan Coils HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1
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1. SYSTEM NAME AND TYPE

Name............ : Fan Coil Units - PLC
Typ€............: TERMINAL UNITS - 2-Pipe Fan Coils
Number of Zones.: 3

COOLING SYSTEM DATA

Supply Bir........covinienenennt 55.0 F

Fan Cycled for Cooling........ ? N

Coil Bypass Factor............: 0.100
HEATING SYSTEM DATA

Fan Cycled for Heating........ ? N

OUTDOOR VENTILATION DATA

Common Ventilation System Used? N

SAFETY FACTORS

Sensible Cooling Factor.......: 0 %

Latent Cooling Factor.........: 0%
Heating Factor................ : 0 %
OUTDOOR VENTILATION DATA

Type of Control...............: Constant Airflow Rate
Design Ventilation Airflow....: 0.15 CFM/sqft

ZONE 1 (All Zones the Same)
T-Stat Occupied Cooling....(F): 75.0
Unoccupied Cooling.. (F): 85.0
Occupied Heating....(F): 70.0
Unoccupied Heating.. (F): 55.0
Throttling Range....(F): 3.0
Zone Terminal Type............: Fan Coil
Fan Total Static....(in.wg.): 0.25
Fan Efficiency........... (%) : 54
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ATR SYSTEM INPUT DATA

Name: Fan Coil Units - PLC 12-30-94
Type: TERMINAL UNITS - 2-Pipe Fan Coils HAP v3.04
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4. SCHEDULE DATA

HOURLY TSTAT SCHEDULES |o|ojo|o|ojojo|ojojo|1|z]z|rj1|a]z|z]1|1|2]2]2]2]
o[1]2]3]4]|5|6|7[8|o]o]1[2]3]4]5]6]|7]8[9[0[1]2]3]
Design Day............. LD Ixxixxxxix|xxxxixix| | | | | |
Weekday....oovvveennnns L Ixxix| x| x|z zx|x|z{xx] | | | ] |
saturday............... O T O
SUnday. . .......oeeeenenn O O O B A B B B A
Cooling Available During Unoccupied Period ? N
MONTHLY SCHEDULES | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC|
Terminal Heating....... | XXX | XXX | XXX | XXX | | | | | | XXX | XXX | XXX |
Terminal Cooling....... | | | | | XXX | XXX | XXX | XXX | XXX | | 1 |




ATR SYSTEM INPUT DATA

Name: Fan Coil Units (1 North) - PLC 12-30-94
Type: TERMINAL UNITS - 2-Pipe Fan Coils HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1
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1. SYSTEM NAME AND TYPE

Name............: Fan Coil Units (1 North) - PLC
Typ€............: TERMINAL UNITS - 2-Pipe Fan Coils
Number of Zones.: 1

COOLING SYSTEM DATA

Supply Air........ .ot 55.0 F

Fan Cycled for Cooling........ ? N

Coil Bypass Factor............: 0.100

HEATING SYSTEM DATA

Fan Cycled for Heating........ ? N

OUTDOOR VENTILATION DATA

Common Ventilation System Used? N

SAFETY FACTORS

Sensible Cooling Factor.......: 0%

Latent Cooling Factor.........: 0%
Heating Factor................: 0 %
OUTDOOR VENTILATION DATA

Type of Control...............: Constant Airflow Rate
Design Ventilation Airflow....: 0.15 CFM/sqgft

ZONE 1 (All Zones the Same)
T-Stat Occupied Cooling....(F): 75.0
Unoccupied Cooling.. (F): 85.0
Occupied Heating....(F): 70.0
Unoccupied Heating.. (F): 55.0
Throttling Range.... (F): 3.0
Zone Terminal Type............ : Fan Coil
Fan Total Static....(in.wg.): 0.25
Fan Efficiency........... (%) : 54
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AIR SYSTEM INPUT DATA

Name: Fan Coil Units (1 North) - PLC 12-30-94
Type: TERMINAL UNITS - 2-Pipe Fan Coils HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 2
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4. SCHEDULE DATA

HOURLY TSTAT SCHEDULES |o0|ojo|o|o|ojo|ojojolz|z|z|2fa|z]z|z]1|1|2]2]2]2]
|1]2]3]4[s]6|7]8|ofo][1]2|3]4[5][6|7]8][9]0|1]2]3]
Design Day............. | XXX XXX X)X XXX XXX X XXX XXX XXX
Weekday. . vvovrvnnnnnnn | x| X | XXX XXX XXX XXX X)X XXX XX | X[ X]X]
Saturday.........ee.... x| XX | XXX XXX X[ XXX XXX XXX XXX X ] K]
Sunday.....oceeunnen.. XXX | XXX XXX XX X[ X)X XXX XX XXX X]X]
Cooling Available During Unoccupied Period ? N
MONTHLY SCHEDULES | JAN | FEB |MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Terminal Heating....... | XXX | XXX | XXX | XXX | | | | | | XXX | XXX | XXX |
Terminal Cooling....... | | | | | XXX | XXX | XXX | XXX | XXX | | | |
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AIR SYSTEM INPUT DATA

Name: Fan Coil Units - DDC 12-30-94
Type: TERMINAL UNITS - 2-Pipe Fan Coils HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1
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1. SYSTEM NAME AND TYPE

Name............: Fan Coil Units - DDC
Type............: TERMINAL UNITS - 2-Pipe Fan Coils
Number of Zones.: 3

COOLING SYSTEM DATA

Supply Alr......ciiiiiiint 55.0 F

Fan Cycled for Cooling........ ? N

Coil Bypass Factor............: 0.100
HEATING SYSTEM DATA

Fan Cycled for Heating........ ? N

OUTDOOR VENTILATION DATA

Common Ventilation System Used? N

SAFETY FACTORS

Sensible Cooling Factor.......: 0 %

Latent Cooling Factor.........: 0 %
Heating Factor................: 0 %
OUTDOOR VENTILATION DATA

Type of Control...............: Constant Airflow Rate
Design Ventilation Airflow....: 0.15 CFM/sgft

ZONE 1 (All Zones the Same)
T-Stat Occupied Cooling.... (F): 75.0
Unoccupied Cooling.. (F): 85.0
Occupied Heating....(F): 70.0
Unoccupied Heating.. (F): 55.0
Throttling Range.... (F): 3.0
Zone Terminal Type............: Fan Coil
Fan Total Static....(in.wg.): 0.25
Fan Efficiency........... (%) : 54
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AIR SYSTEM INPUT DATA

Name: Fan Coil Units - DDC 12-30-94
Type: TERMINAL UNITS - 2-Pipe Fan Coils HAP v3.04
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4. SCHEDULE DATA

HOURLY TSTAT SCHEDULES |0|o0]o]o]o]ojo|ojofo|1f1|1|r]a|z|z]|2fn|1]2]2]2]2]
lof1|2]3]4a]s|e|7|8[9]o1]2|3]4[5]|6]7|8[9]0]1]2]3|
Design Day............. [ R D 4P 4 P-4 D 4P AP 4P:SP-4P. 4 P4 P-4 P-4 P-4 NNk B I I
Weekday...ovoevvennnnnn. [ IxIx x| x| x| x|z xix[x|x{x|x) | ||| |
Saturday............... I A A O O
sunday...........oo.nns T Y O O B A A
Cooling Available During Unoccupied Period ? N
MONTHLY SCHEDULES | JAN | FEB | MAR | APR |MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Terminal Heating....... | XXX | XXX | XXX | XXX | | | | | | XXX | XXX | XXX |
Terminal Cooling....... | | | | | XXX | XXX | XXX | XXX | XXX | | | |
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ATIR SYSTEM INPUT DATA

Name: Fan Coil Units (1 North) - DDC 12-30-94
Type: TERMINAL UNITS - 2-Pipe Fan Coils HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

Ak hkhk kI hkhkhkhkhhhkhkhkhkdkdhkhkdkrhdhrhhddbhhbhbhhkhhdbdbhhdhkdkhhkhhkhdhdkhbhrddbhbhddddbhrhhhhthid

1. SYSTEM NAME AND TYPE

Nameé............: Fan Coil Units (1 North) - DDC
Type€............: TERMINAL UNITS - 2-Pipe Fan Coils
Number of Zones.: 1

COOLING SYSTEM DATA

SUpply ALlr....coviiiinenaeat 55.0 F

Fan Cycled for Cooling........ ? N

Coil Bypass Factor............: 0.100
HEATING SYSTEM DATA

Fan Cycled for Heating........ ? N
OUTDOOR VENTILATION DATA

Common Ventilation System Used? N

SAFETY FACTORS

Sensible Cooling Factor....... : 0%

Latent Cooling Factor.........: 0%
Heating Factor................: 0%
OUTDOOR VENTILATION DATA

Type of Control...............: Constant Airflow Rate
Design Ventilation Airflow....: 0.15 CFM/sqgft

ZONE 1 (All Zones the Same)
T-Stat Occupied Cooling....(F): 75.0
Unoccupied Cooling.. (F): 85.0
Occupied Heating....(F): 70.0
Unoccupied Heating.. (F): 55.0
Throttling Range.... (F): 3.0
Zone Terminal Type............: Fan Coil
Fan Total Static....(in.wg.): 0.25
Fan Efficiency........... (%) : 54
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AIR SYSTEM INPUT DATA

Name: Fan Coil Units (1 North) - DDC 12-30-94
Type: TERMINAL UNITS - 2-Pipe Fan Coils HAP v3.04
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4. SCHEDULE DATA

HOURLY TSTAT SCHEDULES |o0]o|o|ojo|o|ojofo]of1fz|z|a|1|a|a|a|L|L]2]2]2]2]
loj1]2]3]4|s|e|7|8|o]o[1]2]3]4]5]6]7]8]9|0|1|2]3|
Design Day..........cuvn | XXX XXX XXX X)X XXX XXX x| x| x| x| x| x|
Weekday....oovvinnnn... XXX X XXX X)X XXX X)X X)X XXX XX XXX
Saturday............... XXX XXX XXX )X XXX XX XXX X[ XXX X)X
SUNAAY .« « oo eemneeennns |X X2 XXX XXX XXX X XXX X[ XXX X[ XXX
Cooling Available During Unoccupied Period ? N
MONTHLY SCHEDULES | JAN | FEB |MAR | APR |MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |
Terminal Heating....... | XXX | XXX | XXX | XXX | | | | | | XXX | XXX | XXX |
Terminal Cooling....... | | | | | XXX | XXX | XXX | XXX | XXX | | | |
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AIR SYSTEM INPUT DATA

Name: Fan Cecil Units - Baseline 12-30-94
Type: TERMINAL UNITS - 2-Pipe Fan Coils HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

*************************************************************************

1. SPACE SELECTION

1. First Floor - North 1

SPACES IN ZONE 2 (Zone 2)

SPACES IN ZONE 4 (Zone 4)

4. Second Floor - South 1
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AIR SYSTEM INPUT DATA

Name: Fan Coil Units - PLC 12-30-94
Type: TERMINAL UNITS - 2-Pipe Fan Coils HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1
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1. SPACE SELECTION

2. First Floor - South 1

4. Second Floor - South 1




AIR SYSTEM INPUT DATA

Name: Fan Coil Units (1 North) - PLC 12-30-94
Type: TERMINAL UNITS - 2-Pipe Fan Coils HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1

*************************************************************************

1. SPACE SELECTION
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ATIR SYSTEM INPUT DATA

Name: Fan Coil Units - DDC 12-30-94
Type: TERMINAL UNITS - 2-Pipe Fan Coils HAP v3.04
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dkdkdkhkkkkkhhhdhhkhkhhkhkhhkkhhkhhdbddhhhhkhkhhkhkdhhhbhkhrhdhbhddhhbhhkdddhhkhkhkrhhhhkhkx

1. SPACE SELECTION

2. First Floor - South 1

4. Second Floor - South 1
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AIR SYSTEM INPUT DATA

Name: Fan Coil Units (1 North) - DDC 12-30-94
Type: TERMINAL UNITS - 2-Pipe Fan Coils HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1
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1. SPACE SELECTION
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PLANT INPUT DATA
Plant: Cooling Plant - Baseline 12-30-94

Prepared By: EINHORN YAFFEE PRESCOTT Page 1
*************************************************************************

PLANT NAME, CLASSIFICATION & TYPE

Plant Name........coeeueeoes : Cooling Plant - Baseline
Classification..............: Cooling
TYPE..uvvvveeueeneenennssn..: Alr-Cooled Chiller

Type of simulation model....: Computer-Generated

Type of chiller.............: A/C Reciprocating

Estimated maximum cooling load...: NA

Chiller capacity at design.......: 40.0 Tons

Chiller input power at design....: 1.130 kW/Ton

Chiller configuration............: Mult. Compressors / Ckt., Unloaded
Is chilled water reset used...... ? N

Is hot gas bypass used........... ? N

% load for minimum unloading.....: 20.0 %

Crankcase heater kW..............: 0.000 kW

pump Efficiencies Pump Piping
Pump or Delta-T Head Mech Elec Power Gain/Loss
Piping System (F) (ft wg) (%) (%) (kW) (%)
Chilled Water 6.0 75.00 70.0 81.0 3.96 0.0
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PLANT INPUT DATA
Plant: Heating Plant - Baseline 12-30-94

Prepared By: EINHORN YAFFEE PRESCOTT Page 1
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PLANT NAME, CLASSIFICATION & TYPE

Plant namé..................: Heating Plant - Baseline
Classification..............: Heating
TYPE..vveeeeveeeeruues-nn....: Remote Source Heating

Heating Coil Category
Air System Name Pre-Heat Central Terminal Zone

Estimated maximum heating load...: NA
Gross heating capacity...........: 600.0 MBH

Pump Efficiencies Pump Piping
Pump or Delta-T Head Mech Elec Power Gain/Loss
Piping System ’ (F) (ft wg) (%) (%) (kW) (%)
Hot Water 7.0 70.00 70.0 81.0 3.96 0.0
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PLANT INPUT DATA
Plant: Cooling Plant - PLC 12-30-94
Prepared By: EINHORN YAFFEE PRESCOTT Page 1

*************************************************************************

PLANT NAME, CLASSIFICATION & TYPE

Plant name..........v........: Cooling Plant - PLC
Classification..............: Cooling
TYDPe..vvveeeeeauneeeeeennn..: Air-Cooled Chiller
Type of simulation model....: Computer-Generated
Type of chiller.............: A/C Reciprocating

Air System Name Type Quantity
2. Fan Coil Units - PLC............. (2P-FC) 1
3. Fan Coil Units (1 North) - PLC... (2P-FC) 1

Estimated maximum cooling load...: NA

Chiller capacity at design.......: 40.0 Tons

Chiller input power at design....: 1.125 kW/Ton

Chiller configuration............: Mult. Compressors / Ckt., Unloaded
Is chilled water reset used...... ? N

Is hot gas bypass used........... ? N

% load for minimum unloading.....: 20.0 %

Crankcase heater kW..............: 0.000 kW

Pump Efficiencies Pump Piping
Pump or Delta-T Head Mech Elec Power Gain/Loss
Piping System (F) (ft wg) (%) (%) (kw) (%)
Chilled Water 6.0 75.00 70.0 81.0 3.96 0.0




PLANT INPUT DATA

Plant: Heating Plant - PLC 12-30-94
Prepared By: EINHORN YAFFEE PRESCOTT Page 1
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PLANT NAME, CLASSIFICATION & TYPE

Plant namé...........+......: Heating Plant - PLC
Classification..............: Heating
TYPE.+veerveuweeuseeween....: Remote Source Heating

Heating Coil Category

Air System Name Pre-Heat Central Terminal Zone
2. Fan Coil Units - PLC............. - 1 - -
3. Fan Coil Units (1 North) - PLC... - 1 - -

Estimated maximum heating load...: NA
Gross heating capacity...........: 600.0 MBH

Pump Efficiencies Pump Piping
Pump or Delta-T Head  Mech Elec Power Gain/Loss
Piping System (F) (ft wg) (%) (%) (kW) (%)
Hot Water 7.0 70.00 70.0 81.0 3.96 0.0
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PLANT INPUT DATA
Plant: Cooling Plant - DDC 12-30-94
Prepared By: EINHORN YAFFEE PRESCOTT Page 1
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PLANT NAME, CLASSIFICATION & TYPE

Plant name..................: Cooling Plant - DDC
Classification..............: Cooling
TYPE...vveeueeeneweeeeennsa..: Alr-Cooled Chiller
Type of simulation model....: Computer-Generated
Type of chiller.............: A/C Reciprocating

Air System Name Type Quantity
4. Fan Coil Units - DDC............. (2P-FC) 1
5. Fan Coil Units (1 North) - DDC... (2P-FC) 1

Estimated maximum cooling load...: NA

Chiller capacity at design.......: 40.0 Tons

Chiller input power at design....: 1.125 kW/Ton

Chiller configuration............: Mult. Compressors / Ckt., Unloaded
Is chilled water reset used...... ? N

Is hot gas bypass used........... ? N

% load for minimum unloading.....: 20.0 %

Crankcase heater kW..............: 0.000 kW

Pump Efficiencies Pump Piping
Pump or Delta-T Head Mech Elec Power Gain/Loss
Piping System (F) (ft wg) (%) (%) (kW) (%)
Chilled Water 6.0 75.00 70.0 81.0 3.96 0.0




PLANT INPUT DATA

Plant: Heating Plant - DDC
Prepared By: EINHORN YAFFEE PRESCOTT

12-30-94
Page 1
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PLANT NAME, CLASSIFICATION & TYPE

Plant name..................: Heating Plant - DDC
Classification..............: Heating
TYPE.+eeeeeeereensenransaa...: Remote Source Heating

Heating Coil Category

Air System Name Pre-Heat Central Terminal Zone

4. Fan Coil Units - DDC............. - 1 - -

5. Fan Coil Units (1 North) - DDC... - 1 - -
REMOTE SOURCE HEATING DATA

Estimated maximum heating load...: NA

Gross heating capacity...........: 600.0 MBH
PUMP AND PIPING SYSTEM DATA

Pump Efficiencies Pump Piping

Pump oOr Delta-T Head Mech Elec Power Gain/Loss
Piping System (F) (ft wg) (%) (%) (kw) (%)
Hot Water 7.0 70.00 70.0 81.0 3.96 0.0
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BUILDING INPUT DATA

Prepared by: EINHORN YAFFEE PRESCOTT 01-06-95
HAP v3.04 Page 1
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BUILDING NAME..........: Building 3136 - Baseline

Plant Name Type Quantity
1. Cooling Plant - Baseline....... (A/C CHILLER) 1
2. Heating Plant - Baseline....... (REMOTE HTG) 1

Reference Name " (kW) Schedule Name
Empty. . 0.0 NA
Empty. . 0.0 NA
Empty. . 0.0 NA
Empty. . 0.0 NA

Reference Fuel Fuel Conversion Max.

Name Type Units kBTU/Units Use Schedule Name
Empty NG THM 100.0000 0.0 NA

Empty NG THM 100.0000 0.0 NA

Empty NG THM 100.0000 0.0 NA

Empty NG THM 100.0000 0.0 NA

Electric rate.........covvie.n. : Ft. Belvoir Equivalent $/kWh
Average building power factor.: NA

FUEL RATES

Natural gas........coovvunoens None

Fuel oil.............ve.v.....: NOne

PrOPaNE. ......cveeuuenessn....: NoOne

Remote source heating.........: Ft. Belvoir District Steam
Remote source cooling.........: None

Additional building floor area..........c.evevevnnt 1160.0 sgft
Source electric generating efficiency.............: 100.00 %




BUILDING INPUT DATA

Prepared by: EINHORN YAFFEE PRESCOTT 01-06-95
HAP v3.04 Page 1
*************************************************************************
BUTLDING NAME..........: Building 3136 - PLC

Plant Name Type Quantity
3. Cooling Plant - PLC............ (A/C CHILLER) 1
4. Heating Plant - PLC............ (REMOTE HTG) 1

Reference Name (kW) Schedule Name
Empty 0.0 NA
Empty 0.0 NA
Empty 0.0 NA
Empty 0.0 NA

Reference Fuel Fuel Conversion Max.

Name Type Units kBTU/Units Use Schedule Name
Empty NG THM 100.0000 0.0 NA

Empty NG THM 100.0000 0.0 NA

Empty NG THM 100.0000 0.0 NA

Empty NG THM 100.0000 0.0 NA

Electric rate.......veve......: Ft. Belvoir Equivalent $/kWh
Average building power factor.: NA

FUEL RATES

Natural gas.......oeveeeeanant None

Fuel oil......................: None
Propamne..........seeeeee......: NoOne

Remote source heating.........: Ft. Belvoir District Steam
Remote source cooling.........: None

Additional building floor area............cov...nt 1160.0 sqgft
Source electric generating efficiency............. : 100.00 %




BUILDING INPUT DATA
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HAP v3.04 Page 1
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BUILDING NAME..........: Building 3136 - DDC

Plant Name Type Quantity
5. Cooling Plant - DDC............ (A/C CHILLER) 1
6. Heating Plant - DDC............ (REMOTE HTG) 1

Reference Name (kW) Schedule Name
Empty. . 0.0 NA
Empty. . 0.0 NA
Empty. . 0.0 NA
Empty. . 0.0 NA

Reference Fuel Fuel Conversion Max.

Name Type Units kBTU/Units Use Schedule Name
Empty NG THM 100.0000 0.0 NA

Empty NG THM 100.0000 0.0 NA

Empty NG THM 100.0000 0.0 NA

Empty NG THM 100.0000 0.0 NA

Electric rat€.................: Ft. Belvoir Equivalent $/kWh
Average building power factor.: NA

FUEL RATES

Natural gas...................: None

Fuel oil.......... ... v.....: None
PrOPANE......cvuvveeeneroo....: NODE

Remote source heating.........: Ft. Belvoir District Steam
Remote source cooling.........: None

Additional building floor area............cccueennt 1160.0 sqgft
Source electric generating efficiency.............: 100.00 %
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ANNUAL ENERGY COSTS

Building: Building 200 - Baseline 08-15-95
Weather: Washington (Washington TMY) HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT " Page 1 of 1
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TABLE 1. COSTS BY ENERGY CATEGORY

Annual <---- Annual Costs ----- > % of
Component Energy (%) ($/sqft) * Total
Electric 291599 kWh 5739 0.219 18.3 %
Natural Gas 28480 Therm 17313 0.659 55.2 %
Fuel 0il 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 1000 1b 0 0.000 0.0 %
Remote Cooling 0 0 0.000 0.0 %
>>> HVAC Subtotal 23052 0.878 73.5 %
Electric 421743 kWh 8300 0.316 26.5 %
Natural Gas 0 Therm 0 0.000 0.0 %
Fuel 0il 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 1000 1b 0 0.000 0.0 %
>>> Non-HVAC Subtotal 8300 0.316 26.5 %
>>> GRAND TOTAL 31351 1.194 100.0 %

* Cost per unit floor area is based on the gross building floor area.
Gross floor area................: 26256 sqgft
Conditioned floor area.......... : 21402 sqgft




ENERGY BUDGET BY ENERGY SOURCE

Building: Building 200 - Baseline 08-15-95
Weather: Washington (Washington TMY) HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1
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TABLE 1. ANNUAL COIL LOADS

Component (kBTU) (kBTU/sqgft) *
Cooling Loads 1791881 68.247
Heating Loads 2583650 98.402

TABLE 2. ENERGY CONSUMPTION BY ENERGY COMPONENT

<==--- Site Energy *----> <---- Source Energy *--->
Component (kBTU) (kBTU/sqft) * (kBTU) (kBTU/sqft) *
Electric 994935 37.894 994935 37.894
Natural Gas 2847986 108.470 2847986 108.470
Fuel 0il 0 0.000 0 0.000
Propane 0 0.000 0 0.000
Remote Heating 0 0.000 0 0.000
Remote Cooling 0 0.000 0 0.000
>>> HVAC Total 3842922 146.364 3842922 146.364
Electric 1438987 54.806 1438987 54.806
Natural Gas 0 0.000 0 0.000
Fuel 0il 0 0.000 0 0.000
Propane 0 0.000 0 0.000
Remote Heating 0 0.000 0 0.000
>>> Non-HVAC Total 1438987 54.806 1438987 54.806
>>> GRAND TOTAL 5281909 201.170 5281909 201.170

* Site Energy is the actual energy consumed.
* Source Energy is the site energy divided by the electric
generating efficiency of 100.0 %
* Cost per unit floor area is based on the gross building floor area.
Gross floor area................ : 26256 sqgft
Conditioned floor area..........: 21402 sqgft




ANNUAL ENERGY COSTS

Building: Building 200 - PLC 08-15-95
Weather: Washington (Washington TMY) HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1
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TARLE 1. COSTS BY ENERGY CATEGORY

Annual <---- Annual Costs ----- > % of
Component Energy ($) ($/sqft) * Total
Electric 233536 kWh 4596 0.175 17.9 %
Natural Gas 21115 Therm 12836 0.489 49.9 %
Fuel 0Oil 0 . 0 © 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 1000 1b 0 0.000 0.0 %
Remote Cooling 0 0 0.000 0.0 %
>>> HVAC Subtotal 17432 0.664 67.7 %
Electric 421743 kWh 8300 0.316 32.3
Natural Gas 0 Therm 0 0.000 0.0 %
Fuel 0il 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 1000 1b 0 0.000 0.0 %
>>> Non-HVAC Subtotal 8300 0.316 32.3 %
>>> GRAND TOTAL 25732 0.980 100.0 %

* Cost per unit floor area is based on the gross building floor area.

Gross floor area............cc.. : 26256 sqgft
Conditioned floor area.......... : 21402 sqft




ENERGY BUDGET BY ENERGY SOURCE

Building: Building 200 - PLC 08-15-95
Weather: Washington (Washington TMY) HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1

************************************************************************

TABLE 1. ANNUAL COIL LOADS

Component (kBTU) (kBTU/sqft) *
Cooling Loads 1686259 64.224
Heating Loads 1662769 63.329

TABLE 2. ENERGY CONSUMPTION BY ENERGY COMPONENT

<---=- Site Energy *----> <---- Source Energy *--->
Component (kBTU) (kBTU/sqft) * (kBTU) (kBTU/sqgft) *
Electric 796826 30.348 796826 30.348
Natural Gas 2111492 80.419 2111492 80.419
Fuel 0il 0 0.000 0 0.000
Propane 0 0.000 0 0.000
Remote Heating ] 0.000 0 0.000
Remote Cooling 0 0.000 0 0.000
>>> HVAC Total 2908318 110.768 2908318 110.768
Electric 1438987 54.806 1438987 54.806
Natural Gas 0 0.000 0 0.000
Fuel 0il 0 0.000 0 0.000
Propane 0 0.000 0 0.000
Remote Heating 0 0.000 0 0.000
>>> Non-HVAC Total 1438987 54.806 1438987 54.806
>>> GRAND TOTAL 4347305 165.574 4347305 165.574

* Site Energy is the actual energy consumed.
* Source Energy is the site energy divided by the electric
generating efficiency of 100.0 %
* Cost per unit floor area is based on the gross building floor area.
Gross floor area...........-c...t 26256 sqgft
Conditioned floor area..........: 21402 sqgft
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ANNUAL ENERGY COSTS

Building: Building 200 - DDC 08-15-95
Weather: Washington (Washington TMY) HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1
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TABLE 1. COSTS BY ENERGY CATEGORY

Annual <~---- Annual Costs ----- > % of
Component Energy ($) ($/sqft) * Total
Electric 206634 kWh 4067 0.155 17.3 %
Natural Gas 18411 Therm 11192 0.426 47.5 %
Fuel 0Oil : 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 1000 1b 0 0.000 0.0 %
Remote Cooling 0 0 0.000 0.0 %
>>> HVAC Subtotal 15259 0.581 64.8 %
Electric 421743 kWh 8300 0.316 35.2 %
Natural Gas 0 Therm 0 0.000 0.0 %
Fuel 0il 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 1000 1b 0 0.000 0.0 %
>>> Non-HVAC Subtotal 8300 0.316 35.2 %
>>> GRAND TOTAL 23559 0.897 100.0 %

* Cost per unit floor area is based on the gross building floor area.

Gross floor area................: 26256 sqgft
Conditioned floor area..........: 21402 sqgft
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ENERGY BUDGET BY ENERGY SOURCE

Building: Building 200 - DDC 08-15-95
Weather: Washington (Washington TMY) HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1
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TABLE 1. ANNUAL COIL LOADS

Component (kBTU) (kBTU/sgft) *
Cooling Loads 1349307 51.390
Heating Loads 1422854 54.192

TABLE 2. ENERGY CONSUMPTION BY ENERGY COMPONENT

<-mmm- Site Energy *----> <---- Source Energy *--->
Component (kBTU) (kBTU/sqgft) * (kBTU) (kBTU/sqft) *
Electric 705037 26.852 705037 26 .852
Natural Gas 1841126 70.122 1841126 70.122
Fuel 0Oil 0 0.000 0 0.000
Propane 0 0.000 0 0.000
Remote Heating 0 0.000 0 0.000
Remote Cooling 0 0.000 0 0.000
>>> HVAC Total 2546163 96.975 2546163 96.975
Electric 1438987 54.806 1438987 54.806
Natural Gas 0 0.000 0 0.000
Fuel 0Oil 0 0.000 0 0.000
Propane 0 0.000 0 0.000
Remote Heating 0 0.000 0 0.000
>>> Non-HVAC Total 1438987 54.806 1438987 54 .806
>>> GRAND TOTAL 3985150 151.781 3985150 151.781

Site Energy is the actual energy consumed.
Source Energy is the site energy divided by the electric
generating efficiency of 100.0 %
* Cost per unit floor area is based on the gross building floor area.
Gross floor area................: 26256 sqgft
Conditioned floor area..........: 21402 sqgft
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ANNUAL ENERGY COSTS

Building: Building 219 - Baseline 12-30-94
Weather: Washington (Washington TMY) HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1
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TABLE 1. COSTS BY ENERGY CATEGORY

Annual <---- Annual Costs ----- > % of
Component Energy ($) ($/sqft) * Total
Electric 388008 kWh 7636 0.232 23.9 %
Natural Gas 23850 Therm 14499 0.440 45.5 %
Fuel 0Oil 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 0 0.000 0.0 %
Remote Cooling 0 0 0.000 0.0 %
>>> HVAC Subtotal 22135 0.672 69.4 %
Electric 496200 kWh 9765 0.296 30.6 %
Natural Gas 0 Therm 0 0.000 0.0 %
Fuel 0il 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 0 0.000 0.0 %
>>> Non-HVAC Subtotal 9765 0.296 30.6 %
>>> GRAND TOTAL 31900 0.969 100.0 %
* Cost per unit floor area is based on the gross building floor area.
Gross floor area............oe..u 32937 sqft
Conditioned floor area.......... : 32937 sqft




ENERGY BUDGET BY ENERGY SOURCE

Building: Building 219 - Baseline 12-30-94
Weather: Washington (Washington TMY) HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1
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TABLE 1. ANNUAL COIL LOADS

Component (kBTU) (kBTU/sqgft) *
Cooling Loads 1571199 47.703
Heating Loads 1338039 40.624

TABLE 2. ENERGY CONSUMPTION BY ENERGY COMPONENT

<----- Site Energy *----> <---- Source Energy *--->
Compornent (kBTU) (kBTU/sqft) * (kBTU) (kBTU/sqft) *
Electric 1323884 40.194 1323884 40.194
Natural Gas 2385029 72.412 2385029 72.412
Fuel 0Oil 0 0.000 0 0.000
Propane 0 0.000 0 0.000
Remote Heating 0 0.000 0 0.000
Remote Cooling o] 0.000 0 0.000
>>> HVAC Total 3708913 112.606 3708913 112.606
Electric 16393033 51.402 1693033 51.402
Natural Gas 0 0.000 0 0.000
Fuel 0Oil ) 0 0.000 0 0.000
Propane 0 0.000 0 0.000
Remote Heating 0 0.000 0 0.000
>>> Non-HVAC Total 1693033 51.402 1693033 51.402
>>> GRAND TOTAL 5401945 164.008 5401945 164.008

* Site Energy is the actual energy consumed.
* Source Energy is the site energy divided by the electric
generating efficiency of 100.0 %
* Cost per unit floor area is based on the gross building floor area.
Gross floor area................¢ 32937 sgft
Conditioned floor area..........: 32937 sqgft
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ANNUAL ENERGY COSTS

Building: Building 219 - PLC 12-30-94
Weather: Washington (Washington TMY) - HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1
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TABLE 1. COSTS BY ENERGY CATEGORY

Annual <---- Annual Costs ----- > % of
Component Energy () ($/sqft) * Total
Electric 190811 kWh 3755 0.114 16.4 %
Natural Gas 15490 Therm 9417 0.286 41.1 %
Fuel 0Oil 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 0 0.000 0.0 %
Remote Cooling 0 0 0.000 0.0 %
>>> HVAC Subtotal 13172 0.400 57.4 %
Electric 496200 kWh 9765 0.296 42.6 %
Natural Gas 0 Therm 0 0.000 0.0 %
Fuel 0il 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 0 0.000 0.0 %
>>> Non-HVAC Subtotal 9765 0.296 42.6 %
>>> GRAND TOTAL 22937 0.696 100.0 %
* Cost per unit floor area is based on the gross building floor area.
Gross floor area........coveeuun 32937 sqgft
Conditioned floor area..........: 32937 sqgft

D-l




Building: Building 219 - PLC

ENERGY BUDGET BY ENERGY SOURCE

Weather: Washington (Washington TMY)
Prepared by: EINHORN YAFFEE PRESCOTT
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TABLE 1. ANNUAL COIL LOADS

12-30-94
HAP v3.04

Page 1 of 1

Cooling Loads
Heating Loads

1261528
794141

TABRLE 2. ENERGY CONSUMPTION BY ENERGY COMPONENT

(kBTU)

Site Energy *---->

(kBTU/sqft) *

(kBTU)

Source Energy *--->

(kBTU/sqft) *

Electric
Natural Gas
Fuel 0il
Propane

Remote Heating
Remote Cooling

651047
1549035

651047
1549035

Electric
Natural Gas
Fuel 0il
Propane

Remote Heating

* Site Energy is the actual energy consumed.
* Source Energy is the site energy divided by the electric

generating efficiency of 100.0 %
* Cost per unit floor area is based on the gross building floor area.

Gross floor area
Conditioned floor area
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ANNUAL ENERGY COSTS

Building: Building 219 - DDC 12-30-94
Weather: Washington (Washington TMY) HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1
************************************************************************

TABLE 1. COSTS BY ENERGY CATEGORY

Annual <---- Annual Costs ----- > % of
Component Energy (8) ($/sqft) * Total
Electric 181447 kWh 3571 0.108 15.7 %
Natural Gas 15490 Therm 9417 0.286 41.4 %
Fuel 0Oil 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 0 0.000 0.0 %
Remote Cooling 0 0] 0.000 0.0 %
>>> HVAC Subtotal 12987 0.3594 57.1 %
Electric 496200 kWh 9765 0.296 42.9 %
Natural Gas 0 Therm 0 0.000 0.0 %
Fuel 0Oil 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 0 0.000 0.0 %
>>> Non-HVAC Subtotal 9765 0.296 42.9 %
>>> GRAND TOTAL 22753 0.691 100.0 %
* Cost per unit floor area is based on the gross building floor area.
Gross floor area..........co0eust 32937 sqgft
Conditioned floor area..........: 32937 sqgft




ENERGY BUDGET BY ENERGY SOURCE

Building: Building 219 - DDC 12-30-94
Weather: Washington (Washington TMY) HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1
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TABLE 1. ANNUAL COIL LOADS

Component (kBTU) (kBTU/sqft) *
Cooling Loads 1166556 35.418
Heating Loads 794157 24.111

TABLE 2. ENERGY CONSUMPTION BY ENERGY COMPONENT

<---=- Site Energy *----> <---- Source Energy *--->
Component (kBTU) (kBTU/sqgft) * (kBTU) (kBTU/sqgft) *
Electric 619098 18.796 619098 18.796
Natural Gas 1549036 47.030 1549036 47.030
Fuel 0il 0 0.000 0 0.000
Propane 0 0.000 0 0.000
Remote Heating 0 0.000 0 0.000
Remote Cooling 0 0.000 0 0.000
>>> HVAC Total 2168134 65.827 2168134 65.827
Electric 1693033 51.402 1693033 51.402
Natural Gas 0 0.000 0 0.000
Fuel 0Oil 0] 0.000 0 0.000
Propane 0 0.000 0 0.000
Remote Heating 0 0.000 0 0.000
>>> Non-HVAC Total 1693033 51.402 1693033 51.402
>>> GRAND TOTAL 3861166 117.229 3861166 117.229

* Site Energy is the actual energy consumed.
* Source Energy is the site energy divided by the electric
generating efficiency of 100.0 %
* Cost per unit floor area is based on the gross building floor area.
Gross floor area...........vu...t 32937 sqgft
Conditioned floor area..........: 32937 sqft
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ANNUAL ENERGY COSTS

Building: Building 247 - Baseline 01-05-95
Weather: Washington (Washington TMY) HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1
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TABLE 1. COSTS BY ENERGY CATEGORY

Annual <---- Annual Costs ----- > % of
Component Energy (8) ($/sqft) * Total
Electric 592897 kWh 11668 0.079 18.6 %
Natural Gas 38163 Therm 23199 0.157 36.9 %
Fuel 0Oil 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 0 0.000 0.0 %
Remote Cooling 0 0 0.000 0.0 %
>>> HVAC Subtotal 34868 0.235 55.5 %
Electric 1422880 kWh 28002 0.189 44 .5 %
Natural Gas 0 Therm 0 0.000 0.0 %
Fuel 0il 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 0 0.000 0.0 %
>>> Non-HVAC Subtotal 28002 0.189 44.5 %
>>> GRAND TOTAL 62870 0.425 100.0 %

* Cost per unit floor area is based on the gross building floor area.
Gross floor area...........cc0.. : 148067 sqft
Conditioned floor area..........: 143338 sqgft




ENERGY BUDGET BY ENERGY SOURCE

Building: Building 247 - Baseline 01-05-95
Weather: Washington (Washington TMY) HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1
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TABLE 1. ANNUAL COIL LOADS

Component (kBTU) (kBTU/sqft) *
Cooling Loads . 4151033 28.035
Heating Loads 1875302 12.665

TABLE 2. ENERGY CONSUMPTION BY ENERGY COMPONENT

C===== Site Energy *----> <---- Source Energy *--->
Component (kBTU) (kBTU/sqft) * (kBTU) (kBTU/sqft) *
Electric 2022966 13.663 2022966 13.663
Natural Gas 3816305 25.774 3816305 25.774
Fuel 0Oil 0 0.000 0 0.000
Propane 0 0.000 0 0.000
Remote Heating 0 0.000 0 0.000
Remote Cooling 0 0.000 0 0.000
>>> HVAC Total 5839271 39.437 5839271 39.437
Electric 4854866 32.788 4854866 32.788
Natural Gas 0] 0.000 0 0.000
Fuel 0Oil 0 0.000 0 0.000
Propane 0 0.000 0 0.000
Remote Heating 0 0.000 0 0.000
>>> Non-HVAC Total 4854866 32.788 4854866 32.788
>>> GRAND TOTAL 10694136 72.225 10694136 72.225

* Site Energy is the actual energy consumed.
* Source Energy is the site energy divided by the electric
generating efficiency of 100.0 %
* Cost per unit floor area is based on the gross building floor area.
Gross floor area........oeeuu..-t 148067 sqft
Conditioned floor area.......... : 143338 sgft
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ANNUAL ENERGY COSTS

Building: Building 247 - PLC 01-05-95
Weather: Washington (Washington TMY) HAP v3.04
. Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1
************************************************************************

TABLE 1. COSTS BY ENERGY CATEGORY

Annual <---- Annual Costs ----- > % of
Component Energy (%) ($/sqgft) * Total
Electric 406978 kWh 8009 0.054 15.3 %
Natural Gas 27010 Therm 16419 0.111 31.3 %
Fuel 0Oil 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 0 0.000 0.0 %
Remote Cooling 0 0 0.000 0.0 %
>>> HVAC Subtotal 24429 0.165 46.6 %
Electric 1422880 kWh 28002 0.189 53.4 %
Natural Gas 0 Therm 0 0.000 0.0 %
Fuel 0il 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 0 0.000 0.0 %
>>> Non-HVAC Subtotal 28002 0.189 53.4 %
>>> GRAND TOTAL 52431 0.354 100.0 %
* Cost per unit floor area is based on the gross building floor area.
Gross floor area......... ... 148067 sgft
Conditioned floor area..........: 143338 sgft
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ENERGY BUDGET BY ENERGY SOURCE

Building: Building 247 - PLC . 01-05-95
Weather: Washington (Washington TMY) HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1

************************************************************************

TABLE 1. ANNUAL COIL LOADS

Component (kBTU) (kBTU/sqft) *
Cooling Loads 3847929 25.988
Heating Loads 1261435 8.519

TABLE 2. ENERGY CONSUMPTION BY ENERGY COMPONENT

<-==-=- Site Energy *----> <---- Source Energy *--->
Component (kBTU) (kBTU/sqft) * (kBTU) (kBTU/sqft) *
Electric 1388610 9.378 1388610 9.378
Natural Gas 2701007 18.242 2701007 18.242
Fuel 0il 0 0.000 0 0.000
Propane 0 0.000 0 0.000
Remote Heating 0 0.000 0] 0.000
Remote Cooling 0 0.000 0 0.000
>>> HVAC Total 4089617 27.620 4089617 27.620
Electric 4854866 32.788 4854866 32.788
Natural Gas 0 0.000 0 0.000
Fuel 0il 0 0.000 0 0.000
Propane 0 0.000 0 0.000
Remote Heating 0 0.000 0 0.000
>>> Non-HVAC Total 4854866 32.788 4854866 32.788
>>> GRAND TOTAL 8944482 60.408 8944482 60.408

* Site Energy is the actual energy consumed.
* Source Energy is the site energy divided by the electric
generating efficiency of 100.0 %
* Cost per unit floor area is based on the gross building floor area.
Gross floor area.........ccouve.. : 148067 sqgft
Conditioned floor area..........: 143338 sqgft
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ANNUAL ENERGY COSTS

Building: Building 247 - DDC 01-05-95
Weather: Washington (Washington TMY) HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1
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TABLE 1. COSTS BY ENERGY CATEGORY

Annual <---- Annual Costs ----- > % of
Component Energy ($) ($/sqgft) * Total
Electric 404356 kWh 7958 0.054 15.2 %
Natural Gas 27079 Therm 16462 0.111 31.4 %
Fuel 0Oil 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 0 0.000 0.0 %
Remote Cooling 0 0 0.000 0.0 %
>>> HVAC Subtotal 24419 0.165 46.6 %
Electric 1422880 kWh 28002 0.189 53.4 %
Natural Gas 0 Therm 0 0.000 0.0 %
Fuel 0il 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 0 0.000 0.0 %
>>> Non-HVAC Subtotal 28002 0.189 53.4 %
>>> GRAND TOTAL 52422 0.354 100.0 %

* Cost per unit floor area is based on the gross building floor area.
Gross floor area..........cvven : 148067 sqft
Conditioned floor area..........: 143338 sqgft
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ENERGY BUDGET BY ENERGY SOURCE

Building: Building 247 - DDC 01-05-95
Weather: Washington (Washington TMY) HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1
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TABLE 1. ANNUAL COIL LOADS

Component (kBTU) (kBTU/sqft) *
Cooling Loads 3785796 25.568
Heating Loads 1265145 8.544

TABLE 2. ENERGY CONSUMPTION BY ENERGY COMPONENT

<-=--== Site Energy *----> <---- Source Energy *--->
Component (kBTU) (kBTU/sqft) * (kBTU) (kBTU/sqft) *
Electric 1379663 9.318 1379663 9.318
Natural Gas 2707936 18.289 2707936 18.289
Fuel Oil 0 0.000 0 0.000
Propane 0 0.000 0 0.000
Remote Heating 0 0.000 0 0.000
Remote Cooling 0 0.000 0 0.000
>>> HVAC Total 4087599 27.606 4087599 27.606
Electric 4854866 32.788 4854866 32.788
Natural Gas 0 0.000 0 0.000
Fuel 0Oil 0 0.000 0 0.000
Propane 0 0.000 0 0.000
Remote Heating 0 0.000 0 0.000
>>> Non-HVAC Total 4854866 32.788 4854866 32.788
>>> GRAND TOTAL 8942464 60.395 8942464 60.395

* Site Energy is the actual energy consumed.
* Source Energy is the site energy divided by the electric
generating efficiency of 100.0 %
* Cost per unit floor area is based on the gross building floor area.
Gross floor area........ccevuvun.. : 148067 sqgft
Conditioned floor area.......... : 143338 sgft
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ANNUAL ENERGY COSTS

Building: Building 1425 - NO EMS 01-05-95
Weather: Washington (Washington TMY) HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1
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TABLE 1. COSTS BY ENERGY CATEGORY

Annual <---- Annual Costs ----- > % of
Component Energy ($) ($/sqft) * Total
Electric 72273 kWh 1422 0.092 20.1 %
Natural Gas 0 0 0.000 0.0 %
Fuel 0Oil 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 242 1000 1b 1934 0.125 27.3 %
Remote Cooling 0 0 0.000 0.0 %
>>> HVAC Subtotal 3356 0.218 47.3. %
Electric 189882 kWh 3737 0.242 52.7 %
Natural Gas 0 0 0.000 0.0 %
Fuel 0Oil 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 1000 1b 0 0.000 0.0 %
>>> Non-HVAC Subtotal 3737 0.242 52.7 %
>>> GRAND TOTAL 7093 0.460 100.0 %

* Cost per unit floor area is based on the gross building floor area.
Gross floor area........c.e.uue.nt 15430 sqgft
Conditioned floor area..........: 13736 sgft
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ENERGY BUDGET BY ENERGY SOURCE

Building: Building 1425 - NO EMS 01-05-95
Weather: Washington (Washington TMY) HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1

Ak khkdhhhkkkhkhkkkhdkhkdhkrdhhkhhdhdhdrhhkhhhdhdhkhhhkdhhhhhrhdhdhhhdkrdrhhhkdhrx

TABLE 1. ANNUAL COIL LOADS

Component (kBTU) (kBTU/sqft) *
Cooling Loads 452461 29.323
Heating Loads 217148 14.073

TABLE 2. ENERGY CONSUMPTION BY ENERGY COMPONENT

<---=-- Site Energy *----> <---- Source Energy *--->
Component (kBTU) (kBTU/sgft) * (kBTU) (kBTU/sqft) *
Electric 246594 15.981 246594 15.981
Natural Gas 0 0.000 0 0.000
Fuel 0il 0 0.000 0 0.000
Propane 0 0.000 0 0.000
Remote Heating 242365 15.707 242365 15.707
Remote Cooling 0 0.000 0 0.000
>>> HVAC Total 488959 31.689 488959 31.689
Electric 647876 41.988 647876 41.988
Natural Gas 0 0.000 0 0.000
Fuel 0Oil 0 0.000 0 0.000
Propane 0 0.000 0 0.000
Remote Heating 0 0.000 0 0.000
>>> Non-HVAC Total 647876 41.988 647876 41.988
>>> GRAND TOTAL 1136836 73.677 1136836 73.677

Site Energy is the actual energy consumed.
* Source Energy is the site energy divided by the electric
generating efficiency of 100.0 %
* Cost per unit floor area is based on the gross building floor area.
Gross floor area................: 15430 sgft
Conditioned floor area..........: 13736 sqgft




ANNUAL ENERGY COSTS

Building: Building 1425 - PLC 01-05-95
Weather: Washington (Washington TMY) HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1
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TABLE 1. COSTS BY ENERGY CATEGORY

Annual <---- Annual Costs ----- > % of
Component Energy (8) ($/sqft) * Total
Electric 56679 kWh 1115 0.072 20.6 %
Natural Gas 0 0 0.000 0.0 %
Fuel 0il 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 70 1000 1b 560 0.036 10.3 %
Remote Cooling 0 0 0.000 0.0 %
>>> HVAC Subtotal 1675 0.109 31.0 %
Electric 189882 kWh 3737 0.242 69.0 %
Natural Gas 0 0 0.000 0.0 %
Fuel 0Oil 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 1000 1b 0 0.000 0.0 %
>>> Non-HVAC Subtotal 3737 0.242 69.0 %
>>> GRAND TOTAL 5412 0.351 100.0 %
* Cost per unit floor area is based on the gross building floor area.
Gross floor area.............oo. 15430 sqgft
Conditioned floor area.......... : 13736 sqgft
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ENERGY BUDGET BY ENERGY SOURCE

Building: Building 1425 - PLC 01-05-95
Weather: Washington (Washington TMY) HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1
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TABLE 1. ANNUAL COIL LOADS

Component (kBTU) (kBTU/sqgft) *
Cooling Loads 395459 25.629
Heating Loads 64983 4.211

TABLE 2. ENERGY CONSUMPTION BY ENERGY COMPONENT

<---=- Site Energy *----> <---- Source Energy *--->
Component (kBTU) (kBTU/sqft) * (kBTU) (kBTU/sqft) *
Electric ) 193390 12.533 193390 12.533
Natural Gas 0 0.000 0 0.000
Fuel 0il 0 0.000 0 0.000
Propane 0 0.000 0 0.000
Remote Heating 70176 4.548 70176 4.548
Remote Cooling 0 0.000 0 0.000
>>> HVAC Total 263566 17.081 263566 17.081
Electric 647876 41.988 647876 41.988
Natural Gas 0 0.000 0 0.000
Fuel 0Oil 0 0.000 0 0.000
Propane 0 0.000 0 0.000
Remote Heating 0 0.000 o] 0.000
>>> Non-HVAC Total 647876 41.988 647876 41.988
>>> GRAND TOTAL 911442 59.069 911442 59.069

* Site Energy is the actual energy consumed.
* Source Energy is the site energy divided by the electric
generating efficiency of 100.0 %
* Cost per unit floor area is based on the gross building floor area.
Gross floor area................t 15430 sqgft
Conditioned floor area..........: 13736 sqgft
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: ANNUAL ENERGY COSTS
Building: Building 1425 - DDC 01-05-95

Weather: Washington (Washington TMY) HAP v3.04
. Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1
************************************************************************

TABLE 1. COSTS BY ENERGY CATEGORY

Annual <---- Annual Costs ----- > % of
Component Energy (s8) ($/sqgft) * Total
Electric 56679 kWh 1115 0.072 20.6 %
Natural Gas 0 0 0.000 0.0 %
Fuel 0Oil 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 70 1000 1b 560 0.036 10.3 %
Remote Cooling 0 0 0.000 0.0 %
>>> HVAC Subtotal 1675 0.109 31.0 %
Electric 189882 kWh 3737 0.242 69.0 %
Natural Gas 0 0 0.000 0.0 %
Fuel 0Oil 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 1000 1b 0 0.000 0.0 %
>>> Non-HVAC Subtotal 3737 0.242 69.0 %
>>> GRAND TOTAL 5412 0.351 100.0 %
. * Cost per unit floor area is based on the gross building floor area.
Gross floor area........ceveueeoas 15430 sgft
Conditioned floor area..........: 13736 sgft
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ENERGY BUDGET BY ENERGY SOURCE

Building: Building 1425 - DDC 01-05-95
Weather: Washington (Washington TMY) HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1
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TABLE 1. ANNUAL COIL LOADS

Component (kBTU) (kBTU/sqft) *
Cooling Loads 395459 25.629
Heating Loads 64983 4.211

TABLE 2. ENERGY CONSUMPTION BY ENERGY COMPONENT

<----- Site Energy *----> <---- Source Energy *--->
Component (kBTU) (kBTU/sqft) * (kBTU) (kBTU/sqgft) *
Electric 193390 12.533 193390 12.533
Natural Gas 0 0.000 0 0.000
Fuel 0il 0 0.000 0 0.000
Propane 0 0.000 0 0.000
Remote Heating 70176 4.548 70176 4.548
Remote Cooling 0 0.000 0 0.000
>>> HVAC Total 263566 17.081 263566 17.081
Electric 647876 41.988 647876 41.988
Natural Gas 0 0.000 0 0.000
Fuel 0Oil 0 0.000 0 0.000
Propane ' 0 0.000 0 0.000
Remote Heating 0 0.000 0 0.000
>>> Non-HVAC Total 647876 41.988 647876 41.988
>>> GRAND TOTAL 911442 59.069 911442 59.069

* Site Energy is the actual energy consumed.
* Source Energy is the site energy divided by the electric
generating efficiency of 100.0 %
* Cost per unit floor area is based on the gross building floor area.
Gross floor area................: 15430 sgft
Conditioned floor area..........: 13736 sqgft
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ANNUAL ENERGY COSTS
Building: Building 3136 - Baseline
Weather: Washington (Washington TMY) HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1
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TABLE 1. COSTS BY ENERGY CATEGORY

Annual <---- Annual Costs ----- > % of
Component Energy (s) ($/sqgft) * Total
Electric 82975 kWh 1633 0.139 16.4 %
Natural Gas 0 0 0.000 0.0 %
Fuel 0Oil 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 413 1000 1b 3292 0.280 33.0 %
Remote Cooling 0 0 0.000 0.0 %
>>> HVAC Subtotal 4925 0.419 49.4 %
Electric 256487 kWh 5048 0.429 50.6 %
Natural Gas 0 0 0.000 0.0 %
Fuel 0il 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 1000 1b 0 0.000 0.0 %
>>> Non-HVAC Subtotal 5048 0.429 50.6 %
>>> GRAND TOTAL 9973 0.848 100.0 %

* Cost per unit floor area is based on the gross building floor area.
Gross floor area.........ceeeue.. 11760 sqgft
Conditioned floor area.......... : 10600 sgft




ENERGY BUDGET BY ENERGY SOURCE

Building: Building 3136 - Baseline 01-05-95
Weather: Washington (Washington TMY) HAP v3.04
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TABLE 1. ANNUAL COIL LOADS

Component (kBTU) (kBTU/sqft) *
Cooling Loads 566514 48.173
Heating Loads 360888 30.688

TABLE 2. ENERGY CONSUMPTION BY ENERGY COMPONENT

<-=-=-- Site Energy *----> <---- Source Energy *--->
Component (kBTU) (kBTU/sqft) * (kBTU) (kBTU/sqgft) *
Electric 283111 24.074 283111 24.074
Natural Gas 0 0.000 0 0.000
Fuel 0Oil 0 0.000 0 0.000
Propane 0 0.000 0 0.000
Remote Heating 412547 35.080 412547 35.080
Remote Cooling 0 0.000 0 0.000
>>> HVAC Total 695657 59.155 695657 59.155
Electric 875133 74.416 875133 74.416
Natural Gas 0 0.000 0 0.000
Fuel 0Oil 0 0.000 0 0.000
Propane ] 0.000 0 0.000
Remote Heating 0 0.000 0 0.000
>>> Non-HVAC Total 875133 74 .416 875133 74.416
>>> GRAND TOTAL 1570791 133.571 1570791 133.571

* Site Energy is the actual energy consumed.
* Source Energy is the site energy divided by the electric
generating efficiency of 100.0 %
* Cost per unit floor area is based on the gross building floor area.
Gross floor area..........cc.-.n 11760 sgft
Conditioned floor area.......... : 10600 sqgft
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ANNUAL ENERGY COSTS

Building: Building 3136 - PLC 01-05-95
Weather: Washington (Washington TMY) HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1
************************************************************************

TABLE 1. COSTS BY ENERGY CATEGORY

Annual <---- Annual Costs ----- > % of
Component Energy (%) ($/sqft) * Total
Electric 75724 kWh 1490 0.127 17.8 %
Natural Gas 0 0 0.000 0.0 %
Fuel 0Oil 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 228 1000 1b 1818 0.155 21.8 %
Remote Cooling 0 0 0.000 0.0 %
>>> HVAC Subtotal 3308 0.281 39.6 %
Electric 256487 kWh 5048 0.429 60.4 %
Natural Gas 0 0 0.000 0.0 %
Fuel 0Oil 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 1000 1b 0 0.000 0.0 %
>>> Non-HVAC Subtotal 5048 0.429 60.4 %
>>> GRAND TOTAL 8356 0.711 100.0 %
* Cost per unit floor area is based on the gross building floor area.
Gross floor area.........ovevee-- : 11760 sgft
Conditioned floor area..........: 10600 sqgft




ENERGY BUDGET BY ENERGY SOURCE

Building: Building 3136 - PLC 01-05-95
Weather: Washington (Washington TMY) HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1
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TABLE 1. ANNUAL COIL LOADS

Component (kBTU) (kBTU/sqft) *
Cooling Loads 499102 42.441
Heating Loads 207526 17.647

TABLE 2. ENERGY CONSUMPTION BY ENERGY COMPONENT

<----= Site Energy *----> <---- Source Energy *--->
Component (kBTU) (kBTU/sqft) * (kBTU) (kBTU/sqft) *
Electric 258369 21.970 258369 21.970
Natural Gas 0 0.000 0 0.000
Fuel 0Oil 0 0.000 0 0.000
Propane 0 0.000 0 0.000
Remote Heating 227850 19.375 227850 19.375
Remote Cooling 0 0.000 0 0.000
>>> HVAC Total 486219 41.345 486219 41.345
Electric 875133 74.416 875133 74 .416
Natural Gas 0 0.000 0 0.000
Fuel 0Oil 0 0.000 0 0.000
Propane 0 0.000 0 0.000
Remote Heating 0 0.000 0 0.000
>>> Non-HVAC Total 875133 74.416 875133 74.416
>>> GRAND TOTAL 1361352 115.761 1361352 115.761

* Site Energy is the actual energy consumed.
* Source Energy is the site energy divided by the electric
generating efficiency of 100.0 %
* Cost per unit floor area is based on the gross building floor area.
Gross floor area..............-.2 11760 sqgft
Conditioned floor area..........: 10600 sgft




ANNUAL ENERGY COSTS

Building: Building 3136 - DDC 01-05-95
Weather: Washington (Washington TMY) HAP v3.04
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TABLE 1. COSTS BY ENERGY CATEGORY

Annual <---- Annual Costs ----- > % of
Component Energy (%) ($/sqft) * Total
Electric 75724 kWh 1490 0.127 17.8 %
Natural Gas 0 0 0.000 0.0 %
Fuel 0il 0 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 228 1000 1lb 1818 0.155 21.8 %
Remote Cooling 0 0 0.000 0.0 %
>>> HVAC Subtotal 3308 0.281 39.6 %
Electric 256487 kWh 5048 0.429 60.4 %
Natural Gas 0 0 0.000 0.0 %
Fuel 0Oil 0] 0 0.000 0.0 %
Propane 0 0 0.000 0.0 %
Remote Heating 0 1000 1b 0 0.000 0.0 %
>>> Non-HVAC Subtotal 5048 0.429 60.4 %
>>> GRAND TOTAL 8356 0.711 100.0 %

* Cost per unit floor area is based on the gross building floor area.
Gross FloOr area.......ooeeeuoos : 11760 sgft
Conditioned floor area..........: 10600 sqgft




ENERGY BUDGET BY ENERGY SOURCE

Building: Building 3136 - DDC 01-05-95
Weather: Washington (Washington TMY) HAP v3.04
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1
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TABLE 1. ANNUAL COIL LOADS

Component (kBTU) (kBTU/sqft) *
Cooling Loads 499102 42.441
Heating Loads 207526 17.647

TABLE 2. ENERGY CONSUMPTION BY ENERGY COMPONENT

<----- Site Energy *----> <---- Source Energy *--->
Component (kBTU) (kBTU/sqft) * (kBTU) (kBTU/sqft) *
Electric 258369 21.970 258369 21.970
Natural Gas 0 0.000 0 0.000
Fuel 0il 0 0.000 0 0.000
Propane 0 0.000 0 0.000
Remote Heating 227850 19.375 227850 19.375
Remote Cooling 0 0.000 0 0.000
>>> HVAC Total 486219 41.345 486219 41 .345
Electric 875133 74 .416 875133 74.416
Natural Gas 0 0.000 0] 0.000
Fuel 0il 0 0.000 0 0.000
Propane 0 0.000 0 0.000
Remote Heating 0 0.000 0 0.000
>>> Non-HVAC Total 875133 74.416 875133 74 .416
>>> GRAND TOTAL 1361352 115.761 1361352 115.761

* Site Energy is the actual energy consumed.
* Source Energy is the site energy divided by the electric
generating efficiency of 100.0 %
* Cost per unit floor area is based on the gross building floor area.
Gross floor area........coevuue.nt 11760 sgft
Conditioned floor area..........: 10600 sgft
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* NIST BLCZC INPUT DATA LISTTING (version 4.20-) *

***************************************************************************

FILE NAME: 200-BASE

FILE LAST MODIFIED ON 08-16-1995/12:30:38
PROJECT ALTERNATIVE: BLDG200-BASE
COMMENT : (NONE)

GENERAL DATA:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects

BASE DATE FOR LCC ANALYSIS: JAN 1995

STUDY PERIOD: 10 YEARS, 0 MONTHS

SERVICE DATE: JAN 1995

DISCOUNT AND INTEREST RATES ARE Real (exclusive of general inflation)
DISCOUNT RATE: 3.1%

Escalation rates do not include general inflation

CAPITAL ASSET COST DATA:

INITIAL COST (BASE YEAR §) 0
EXPECTED ASSET LIFE (YRS/MTHS) 10/0
RESALE VALUE FACTOR 0.00%
NUMBER OF REPLACEMENTS 0

NO REPLACEMENTS

OPERATING, MAINTENANCE, AND REPAIR COST DATA:

ANNUAL RECUR OM&R COST ($): 8495
No non-annually-recurring OM&R costs reported.

ENERGY-RELATED DATA:

NUMBER OF ENERGY TYPES = 2

DOE energy price escalation rates filename: ENCOST94
DOE region (state code): 3 (VA)

DOE rate schedule type: Industrial

Underlying gen. inflation rate used with DOE rates: 0.00%

TYPE 1 TYPE 2
ENERGY TYPE: Electricity ©Natural Gas
BASE ANNUAL CONSUMPTION: 727922 29904
UNITS: kWh Therm
PRICE PER UNIT ($): 0.020 0.608
ANNUAL DEMAND CHARGE ($): 1700.00 0.00
ESCALATION RATE METHOD: DOE rates DOE rates
1995 0.39 3.38
1996 0.24 1.98
1997 0.38 3.16
1998 0.59 4.11
1999 1.24 4.75
2000 1.12 5.03
2001 0.67 5.22
2002 1.00 5.69
2003 1.09 4.99
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* NIST BLCC INPUT DATA LISTTING (version 4.20-) *
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FILE NAME: 200-FMR

FILE LAST MODIFIED ON 08-16-1995/12:31:31
PROJECT ALTERNATIVE: BLDG200-FMR

COMMENT: (NONE)

GENERAL DATA:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects

BASE DATE FOR LCC ANALYSIS: JAN 1995

STUDY PERIOD: 10 YEARS, 0 MONTHS

SERVICE DATE: JAN 1995 .

DISCOUNT AND INTEREST RATES ARE Real (exclusive of general inflation)
DISCOUNT RATE: 3.1%

Escalation rates do not include general inflation

CAPITAL ASSET COST DATA:

INITIAL COST (BASE YEAR §) 1115
EXPECTED ASSET LIFE (YRS/MTHS) 10/0
RESALE VALUE FACTOR 0.00%
NUMBER OF REPLACEMENTS 0

NO REPLACEMENTS

OPERATING, MAINTENANCE, AND REPAIR COST DATA:

ANNUAL RECUR OM&R COST ($): 8495
No non-annually-recurring OM&R costs reported.

ENERGY-RELATED DATA:

NUMBER OF ENERGY TYPES = 2

DOE energy price escalation rates filename: ENCOST94
DOE region (state code): 3 (VA)

DOE rate schedule type: Industrial

Underlying gen. inflation rate used with DOE rates: 0.00%

TYPE 1 TYPE 2
ENERGY TYPE: Electricity Natural Gas
BASE ANNUAL CONSUMPTION: 727922 29904
UNITS: kWh Therm
PRICE PER UNIT (S): 0.020 0.608
ANNUAL DEMAND CHARGE ($): 0.00 0.00
ESCALATION RATE METHOD: DOE rates DOE rates
1995 0.39 3.38
1996 0.24 1.98
1997 0.38 3.16
1998 0.59 4.11
1999 1.24 4.75
2000 1.12 5.03
2001 0.67 5.22
2002 1.00 5.69




2003 1.09 4.99
2004 0.62 3.47
2005 0.00 0.00




***************************************************************************

* NIST BLCZC INPUT DATA LISTTING (version 4.20-) *

***************************************************************************

FILE NAME: 200-PLC

FILE LAST MODIFIED ON 08-16-1995/12:32:22
PROJECT ALTERNATIVE: BLDG200-PLC

COMMENT : (NONE)

GENERAL DATA:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects

BASE DATE FOR LCC ANALYSIS: JAN 1995

STUDY PERIOD: 10 YEARS, 0 MONTHS

SERVICE DATE: JAN 1995

DISCOUNT AND INTEREST RATES ARE Real (exclusive of general inflation)
DISCOUNT RATE: 3.1% -
Escalation rates do not include general inflation

CAPITAL ASSET COST DATA:

INITIAL COST (BASE YEAR §) 12711
EXPECTED ASSET LIFE (YRS/MTHS) 20/0
RESALE VALUE FACTOR 0.00%
NUMBER OF REPLACEMENTS 0

NO REPLACEMENTS

OPERATING, MAINTENANCE, AND REPAIR COST DATA:

ANNUAL RECUR OM&R COST ($): 8495
No non-annually-recurring OM&R costs reported.

ENERGY-RELATED DATA:

NUMBER OF ENERGY TYPES = 2

DOE energy price escalation rates filename: ENCOST94

DOE region (state code): 3 (VA)

DOE rate schedule type: Industrial

Underlying gen. inflation rate used with DOE rates: 0.00%

TYPE 1 TYPE 2
ENERGY TYPE: Electricity Natural Gas
BASE ANNUAL CONSUMPTION: 666966 22171
UNITS: kWh Therm
PRICE PER UNIT ($): 0.020 0.608
ANNUAL DEMAND CHARGE ($): 1700.00 0.00
ESCALATION RATE METHOD: DOE rates DOE rates
1995 0.39 3.38
1996 0.24 1.98
1997 0.38 3.16
1998 0.59 4.11
1999 1.24 4.75
2000 1.12 5.03
2001 0.67 5.22
2002 1.00 5.69
3
e %v




2003 1.09 4.99
2004 0.62 3.47
2005 0.00 0.00
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* NIST BLCZC INPUT DATA LISTTING (version 4.20-) +*

********************************************‘k******************************

FILE NAME: 200-DDC

FILE LAST MODIFIED ON 08-16-1995/12:33:30
PROJECT ALTERNATIVE: BLDG200-DDC

COMMENT: (NONE)

GENERAL DATA:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects

BASE DATE FOR LCC ANALYSIS: JAN 1995

STUDY PERIOD: 10 YEARS, 0 MONTHS

SERVICE DATE: JAN 1995

DISCOUNT AND INTEREST RATES ARE Real (exclusive of general inflation)
DISCOUNT RATE: 3.1%

Escalation rates do not include general inflation

CAPITAL ASSET COST DATA:

INITIAL COST (BASE YEAR §) 78764
EXPECTED ASSET LIFE (YRS/MTHS) 20/0
RESALE VALUE FACTOR 0.00%
NUMBER OF REPLACEMENTS 0

NO REPLACEMENTS

OPERATING, MAINTENANCE, AND REPAIR COST DATA:

ANNUAL RECUR OM&R COST ($): 2935
No non-annually-recurring OM&R costs reported.

ENERGY-RELATED DATA:

NUMBER OF ENERGY TYPES = 2

DOE energy price escalation rates filename: ENCOST94

DOE region (state code): 3 (VA)

DOE rate schedule type: Industrial

Underlying gen. inflation rate used with DOE rates: 0.00%

TYPE 1 TYPE 2
ENERGY TYPE: Electricity Natural Gas
BASE ANNUAL CONSUMPTION: 628377 18411
UNITS: kWh Therm
PRICE PER UNIT ($): 0.020 0.608
ANNUAL DEMAND CHARGE ($): 0.00 0.00
ESCALATION RATE METHOD: DOE rates DOE rates
1995 0.39 3.38
1996 0.24 1.98
1997 0.38 3.16
1998 0.59 4.11
1999 1.24 4.75
2000 1.12 5.03
2001 0.67 5.22
2002 1.00 5.69




2003 1.09 4.99
2004 0.62 3.47
2005 0.00 0.00
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* NIST BLCZC INPUT DATA LISTTING (version 4.20-) *
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FILE NAME: 219-BASE

FILE LAST MODIFIED ON 08-16-1995/12:34:45
PROJECT ALTERNATIVE: BLDG219-BASE
COMMENT: (NONE)

GENERAL DATA:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects

BASE DATE FOR LCC ANALYSIS: JAN 1995

STUDY PERIOD: 10 YEARS, 0 MONTHS

SERVICE DATE: JAN 1995

DISCOUNT AND INTEREST RATES ARE Real (exclusive of general inflation)
DISCOUNT RATE: 3.1%

Escalation rates do not include general inflation

CAPITAL ASSET COST DATA:

INITIAL COST (BASE YEAR §) 0
EXPECTED ASSET LIFE (YRS/MTHS) 10/0
RESALE VALUE FACTOR 0.00%
NUMBER OF REPLACEMENTS 0

NO REPLACEMENTS

OPERATING, MAINTENANCE, AND REPAIR COST DATA:

ANNUAL RECUR OM&R COST ($): 6090
No non-annually-recurring OM&R costs reported.

ENERGY-RELATED DATA:

NUMBER OF ENERGY TYPES = 2

DOE energy price escalation rates filename: ENCOST94

DOE region (state code): 3 (VA)

DOE rate schedule type: Industrial

Underlying gen. inflation rate used with DOE rates: 0.00%

TYPE 1 TYPE 2
ENERGY TYPE: Electricity Natural Gas
BASE ANNUAL CONSUMPTION: 903608 25043
UNITS: kWh Therm
PRICE PER UNIT ($): 0.020 0.608
ANNUAL DEMAND CHARGE ($): 1708.00 0.00
ESCALATION RATE METHOD: DOE rates DOE rates
1995 0.39 3.38
1996 0.24 1.98
1997 0.38 3.16
1598 0.59 4.11
1999 1.24 4.75
2000 1.12 5.03
2001 0.67 5.22
2002 1.00 5.69




2003 1.09 4.99
2004 0.62 3.47
2005 0.00 0.00
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* NIST BLCC INPUT DATA LISTING (version 4.20-) *

***************************************************************************

FILE NAME: 219-FMR

FILE LAST MODIFIED ON 08-16-1995/12:35:26
PROJECT ALTERNATIVE: BLDG219-FMR

COMMENT: (NONE)

GENERAL DATA:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects

BASE DATE FOR LCC ANALYSIS: JAN 1995

STUDY PERIOD: 10 YEARS, 0 MONTHS

SERVICE DATE: JAN 1995

DISCOUNT AND INTEREST RATES ARE Real (exclusive of general inflation)
DISCOUNT RATE: 3.1%

Escalation rates do not include general inflation

CAPITAL. ASSET COST DATA:

INITIAL COST (BASE YEAR $) 1673
EXPECTED ASSET LIFE (YRS/MTHS) 10/0
RESALE VALUE FACTOR 0.00%
NUMBER OF REPLACEMENTS 0

NO REPLACEMENTS

OPERATING, MAINTENANCE, AND REPAIR COST DATA:

ANNUAL RECUR OM&R COST ($): 6090
No non-annually-recurring OM&R costs reported.

ENERGY-RELATED DATA:

NUMBER OF ENERGY TYPES = 2

DOE energy price escalation rates filename: ENCOST94

DOE region (state code): 3 (VA)

DOE rate schedule type: Industrial

Underlying gen. inflation rate used with DOE rates: 0.00%

TYPE 1 TYPE 2
ENERGY TYPE: Electricity Natural Gas
BASE ANNUAL CONSUMPTION: 903608 25043
UNITS: kWh Therm
PRICE PER UNIT ($): 0.020 0.608
ANNUAL DEMAND CHARGE ($): 0.00 0.00
ESCALATION RATE METHOD: DOE rates DOE rates
1995 0.39 3.38
1996 0.24 1.98
1997 0.38 3.16
1998 0.59 4.11
1999 1.24 4.75
2000 1.12 5.03
2001 0.67 5.22
2002 1.00 5.69
A&
¥




2003 1.09 4.99
2004 0.62 3.47
2005 0.00 0.00
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FILE NAME: 219-PLC
FILE LAST MODIFIED ON 08-16-1995/12:36:13
PROJECT ALTERNATIVE: BLDG219-PLC

COMMENT: (NONE)

GENERAL DATA:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects

BASE DATE FOR LCC ANALYSIS: JAN 1995

STUDY PERIOD: 10 YEARS, 0 MONTHS

SERVICE DATE: JAN 1995

DISCOUNT AND INTEREST RATES ARE Real (exclusive of general inflation)
DISCOUNT RATE: 3.1%

Escalation rates do not include general inflation

CAPITAL ASSET COST DATA:

INITIAL COST (BASE YEAR $) 12516
EXPECTED ASSET LIFE (YRS/MTHS) 10/0
RESALE VALUE FACTOR 0.00%
NUMBER OF REPLACEMENTS 0

NO REPLACEMENTS

OPERATING, MAINTENANCE, AND REPAIR COST DATA:

ANNUAL RECUR OM&R COST ($): 6090
No non-annually-recurring OM&R costs reported.

ENERGY-RELATED DATA:

NUMBER OF ENERGY TYPES = 2

DOE energy price escalation rates filename: ENCOST94

DOE region (state code): 3 (VA)

DOE rate schedule type: Industrial

Underlying gen. inflation rate used with DOE rates: 0.00%

TYPE 1 TYPE 2
ENERGY TYPE: Electricity Natural Gas
BASE ANNUAL CONSUMPTION: 696551 16265
UNITS: kWh Therm
PRICE PER UNIT (S): 0.020 0.608
ANNUAL DEMAND CHARGE ($): 1708.00 0.00
ESCALATION RATE METHOD: DOE rates DOE rates
1995 0.39 3.38
1996 0.24 1.98
1997 0.38 3.16
1998 0.59 4.11
1999 1.24 4.75
2000 1.12 5.03
2001 0.67 5.22
2002 1.00 5.69
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2003 1.09 4.99
2004 0.62 3.47
2005 0.00 0.00
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* NIsT BLCZC INPUT DATA LISTING (version 4.20-) *

***************************************************************************

FILE NAME: 219-DDC

FILE LAST MODIFIED ON 08-16-1995/12:36:51
PROJECT ALTERNATIVE: BLDG219-DDC

COMMENT: (NONE)

GENERAL DATA:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects

RASE DATE FOR LCC ANALYSIS: JAN 1995

STUDY PERIOD: 10 YEARS, O MONTHS

SERVICE DATE: JAN 1995

DISCOUNT AND INTEREST RATES ARE Real (exclusive of general inflation)
DISCOUNT RATE: 3.1%

Escalation rates do not include general inflation

CAPITAL ASSET COST DATA:

INITIAL COST (BASE YEAR §) 72141
EXPECTED ASSET LIFE (YRS/MTHS) 10/0
RESALE VALUE FACTOR 0.00%
NUMBER OF REPLACEMENTS 0

NO REPLACEMENTS

OPERATING, MAINTENANCE, AND REPAIR COST DATA:

ANNUAL RECUR OM&R COST ($): 2380
No non-annually-recurring OM&R costs reported.

ENERGY-RELATED DATA:

NUMBER OF ENERGY TYPES = 2

DOE energy price escalation rates filename: ENCOST94

DOE region (state code): 3 (VA)

DOE rate schedule type: Industrial

Underlying gen. inflation rate used with DOE rates: 0.00%

TYPE 1 TYPE 2
ENERGY TYPE: Electricity Natural Gas
BASE ANNUAIL. CONSUMPTION: 677647 15490
UNITS: kWh Therm
PRICE PER UNIT ($): 0.020 0.608
ANNUAL DEMAND CHARGE ($): 0.00 0.00
ESCALATION RATE METHOD: DOE rates DOE rates
1995 0.39 3.38
1996 0.24 1.98
1997 0.38 3.16
1998 0.59 4.11
1999 1.24 4.75
2000 1.12 5.03
2001 0.67 5.22
2002 1.00 5.69




2003
2004
2005

1.09
0.62
0.00

4.99
3.47
0.00




BUILDING 247
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***************************************************************************

* NIST BLCC INPUT DATA LISTTING (version 4.20-) *

******************************~k********************************************

FILE NAME: 247-BASE

FILE LAST MODIFIED ON 08-16-1995/12:37:40
PROJECT ALTERNATIVE: BLDG247-BASE
COMMENT: (NONE)

GENERAL DATA:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects

BASE DATE FOR LCC ANALYSIS: JAN 1995

STUDY PERIOD: 10 YEARS, 0 MONTHS

SERVICE DATE: JAN 1995

DISCOUNT AND INTEREST RATES ARE Real (exclusive of general inflation)
DISCOUNT RATE: 3.1%

Escalation rates do not include general inflation

CAPITAL ASSET COST DATA:

INITIAL COST (BASE YEAR $) 0
EXPECTED ASSET LIFE (YRS/MTHS) 10/0
RESALE VALUE FACTOR 0.00%
NUMBER OF REPLACEMENTS 0

NO REPLACEMENTS

OPERATING, MAINTENANCE, AND REPAIR COST DATA:

ANNUAL RECUR OM&R COST ($): 14815
No non-annually-recurring OM&R costs reported.

ENERGY-RELATED DATA:

NUMBER OF ENERGY TYPES = 2

DOE energy price escalation rates filename: ENCOST94

DOE region (state code): 3 (VA)

DOE rate schedule type: Industrial

Underlying gen. inflation rate used with DOE rates: 0.00%

TYPE 1 TYPE 2
ENERGY TYPE: Electricity Natural Gas
BASE ANNUAI. CONSUMPTION: 2045422 40071
UNITS: kWh Therm
PRICE PER UNIT ($): 0.020 0.608
ANNUAL DEMAND CHARGE ($): 3070.00 0.00
ESCALATION RATE METHOD: DOE rates DOE rates
1995 0.39 3.38
1996 0.24 1.98
1997 0.38 3.16
1998 0.59 4.11
1999 1.24 4.75
2000 1.12 5.03
2001 0.67 5.22
2002 1.00 5.69

W)




2003
2004
2005

1.009
0.62
0.00

E-2I

4.99
3.47
0.00

g
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* NIST BLCC INPUT DATA LISTTING (version 4.20-) *

P R R R R R R R R R R R R SRR R R RS RS SR R R R R R R R R R REEEEEE SRR R R R

FILE NAME: 247-FMR

FILE LAST MODIFIED ON 08-16-1995/12:38:24
PROJECT ALTERNATIVE: BLDG247-FMR

COMMENT: (NONE)

GENERAL DATA:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects

BASE DATE FOR LCC ANALYSIS: JAN 1995

STUDY PERIOD: 10 YEARS, 0 MONTHS

SERVICE DATE: JAN 1995

DISCOUNT AND INTEREST RATES ARE Real (exclusive of general inflation)
DISCOUNT RATE: 3.1%

Escalation rates do not include general inflation

CAPITAL ASSET COST DATA:

INITIAL COST (BASE YEAR §) 558
EXPECTED ASSET LIFE (YRS/MTHS) 10/0
RESALE VALUE FACTOR 0.00%
NUMBER OF REPLACEMENTS 0

NO REPLACEMENTS

OPERATING, MAINTENANCE, AND REPAIR COST DATA:

ANNUAL RECUR OM&R COST ($): 14815
No non-annually-recurring OM&R costs reported.

ENERGY-RELATED DATA:

NUMBER OF ENERGY TYPES = 2

DOE energy price escalation rates filename: ENCOST94

DOE region (state code): 3 (VA)

DOE rate schedule type: Industrial

Underlying gen. inflation rate used with DOE rates: 0.00%

TYPE 1 TYPE 2
ENERGY TYPE: Electricity Natural Gas
BASE ANNUAL CONSUMPTION: 2045422 40071
UNITS: kWh Therm
PRICE PER UNIT ($): 0.020 0.608
ANNUAL DEMAND CHARGE ($): 0.00 0.00
ESCALATION RATE METHOD: DOE rates DOE rates
1995 0.39 3.38
1996 0.24 1.98
1997 0.38 3.16
1998 0.59 4 .11
1999 1.24 4.75
2000 1.12 5.03
2001 0.67 5.22
2002 1.00 5.69

E-22




2003 1.09 4.99
2004 0.62 3.47
2005 0.00 0.00
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* NIST BLCC INPUT DATA LISTTING (version 4.20-) =*
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FILE NAME: 247-PLC

FILE LAST MODIFIED ON 08-16-1995/12:39:17
PROJECT ALTERNATIVE: BLDG247-PLC

COMMENT: (NONE)

GENERAL DATA:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects

BASE DATE FOR LCC ANALYSIS: JAN 1995

STUDY PERIOD: 10 YEARS, 0 MONTHS

SERVICE DATE: JAN 1995 ‘ _

DISCOUNT AND INTEREST RATES ARE Real (exclusive of general inflation)
DISCOUNT RATE: 3.1%

Escalation rates do not include general inflation

CAPITAL ASSET COST DATA:

INITIAL COST (BASE YEAR $) 14914
EXPECTED ASSET LIFE (YRS/MTHS) 10/0
RESALE VALUE FACTOR 0.00%
NUMBER OF REPLACEMENTS 0

NO REPLACEMENTS

OPERATING, MAINTENANCE, AND REPAIR COST DATA:

ANNUAL RECUR OM&R COST ($): 14815
No non-annually-recurring OM&R costs reported.

ENERGY-RELATED DATA:

NUMBER OF ENERGY TYPES = 2

DOE energy price escalation rates filename: ENCOST94

DOE region {state code): 3 (VA)

DOE rate schedule type: Industrial

Underlying gen. inflation rate used with DOE rates: 0.00%

TYPE 1 TYPE 2
ENERGY TYPE: Electricity Natural Gas
BASE ANNUAL CONSUMPTION: 1850207 28361
UNITS: kWh Therm
PRICE PER UNIT ($): 0.020 0.608
ANNUAL DEMAND CHARGE ($): 3070.00 0.00
ESCALATION RATE METHOD: DOE rates DOE rates
1995 0.39 3.38
1996 0.24 1.98
1997, 0.38 3.16
1998 0.59 4.11
1999 1.24 4.75
2000 1.12 5.03
2001 0.67 5.22
2002 1.00 5.69

e-24
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2003
2004
2005

1.09
0.62
0.00
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4.99
3.47
0.00
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* NIST BLCC INPUT DATA LISTING (version 4.20-) *

***************************************************************************

FILE NAME: 247-DDC

FILE LAST MODIFIED ON 08-16-1995/12:40:06
PROJECT ALTERNATIVE: BLDG247-DDC

COMMENT: (NONE)

GENERAL DATA:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects

BASE DATE FOR LCC ANALYSIS: JAN 1995

STUDY PERIOD: 10 YEARS, 0 MONTHS

SERVICE DATE: JAN 1995

DISCOUNT AND INTEREST RATES ARE Real (exclusive of general inflation)
DISCOUNT RATE: 3.1%

Escalation rates do not include general inflation

CAPITAL ASSET COST DATA:

INITIAL COST (BASE YEAR $) 87416
EXPECTED ASSET LIFE (YRS/MTHS) 10/0
RESALE VALUE FACTOR 0.00%
NUMBER OF REPLACEMENTS 0

NO REPLACEMENTS

OPERATING, MAINTENANCE, AND REPAIR COST DATA:

ANNUAL RECUR OM&R COST (3): 12515
No non-annually-recurring OM&R costs reported.

ENERGY-RELATED DATA:

NUMBER OF ENERGY TYPES = 2

DOE energy price escalation rates filename: ENCOST94

DOE region (state code): 3 (VA)

DOE rate schedule type: Industrial

Underlying gen. inflation rate used with DOE rates: 0.00%

TYPE 1 TYPE 2
ENERGY TYPE: Electricity Natural Gas
BASE ANNUAL CONSUMPTION: 1827236 27079
UNITS: kWh Therm
PRICE PER UNIT ($): 0.020 0.608
ANNUAL DEMAND CHARGE ($): 0.00 0.00
ESCALATION RATE METHOD: DOE rates DOE rates
1995 0.39 3.38
1996 0.24 1.98
1997 0.38 3.16
1998 0.59 4.11
1999 1.24 4.75
2000 1.12 5.03
2001 0.67 5.22
2002 1.00 5.69

E-20




2003 1.09 4.99
2004 0.62 3.47
2005 0.00 0.00

E-27
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***************************************************************************

* NIST BLCC INPUT DATA LISTTING (version 4.20-) *
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FILE LAST MODIFIED ON 08-16-1995/12:41:14
PROJECT ALTERNATIVE: BLDG1425BASE
COMMENT: (NONE)

. FILE NAME: 1425BASE

GENERAL DATA:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects

BASE DATE FOR LCC ANALYSIS: JAN 1995

STUDY PERIOD: 10 YEARS, O MONTHS

SERVICE DATE: JAN 1995

DISCOUNT AND INTEREST RATES ARE Real (exclusive of general inflation)
DISCOUNT RATE: 3.1%

Escalation rates do not include general inflation

CAPITAL ASSET COST DATA:

INITIAL COST (BASE YEAR §) 0
EXPECTED ASSET LIFE (YRS/MTHS) 10/0
RESALE VALUE FACTOR 0.00%
NUMBER OF REPLACEMENTS 0

NO REPLACEMENTS

OPERATING, MAINTENANCE, AND REPAIR COST DATA:

R RN

ANNUAL RECUR OM&R COST ($): 4930
‘ No non-annually-recurring OM&R costs reported.

ENERGY-RELATED DATA:

NUMBER OF ENERGY TYPES = 2

DOE energy price escalation rates filename: ENCOST94

DOE region (state code): 3 (VA)

DOE rate schedule type: Industrial

Underlying gen. inflation rate used with DOE rates: 0.00%

TYPE 1 TYPE 2
ENERGY TYPE: Electricity Central Stea
BASE ANNUAL CONSUMPTION: 265769 254000
UNITS: kWh Pound
PRICE PER UNIT ($): 0.020 0.008
ANNUAL DEMAND CHARGE ($): 456 .00 0.00
ESCALATION RATE METHOD: DOE rates DOE rates
IF DOE ESC, ENERGY TYPE: Electricity Natural Gas
1995 0.39 3.38
1996 0.24 1.98
1997 0.38 3.16
1998 0.59 4.11
1999 1.24 4.75
2000 1.12 5.03
2001 0.67 5.22

E-29




2002
2003
2004
2005
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FILE NAME: 1425-FMS

. FILE LAST MODIFIED ON 08-16-1995/12:42:35

PROJECT ALTERNATIVE: BLDG1425-FMR
COMMENT: (NONE)

GENERAL DATA:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects

BASE DATE FOR LCC ANALYSIS: JAN 1995

STUDY PERIOD: 10 YEARS, O MONTHS

SERVICE DATE: JAN 1995

DISCOUNT AND INTEREST RATES ARE Real (exclusive of general inflation)
DISCOUNT RATE: 3.1%

Escalation rates do not include general inflation

CAPITAL ASSET COST DATA:

INITIAL COST {BASE YEAR $) 558
EXPECTED ASSET LIFE (YRS/MTHS) 10/0
RESALE VALUE FACTOR ' 0.00%
NUMBER OF REPLACEMENTS 0

NO REPLACEMENTS

OPERATING, MAINTENANCE, AND REPAIR COST DATA:

ANNUAL RECUR OM&R COST ($§): 4930
. No non-annually-recurring OM&R costs reported.

ENERGY-RELATED DATA:

NUMBER OF ENERGY TYPES = 2

DOE energy price escalation rates filename: ENCOSTS94

DOE region (state code): 3 (VA)

DOE rate schedule type: Industrial

Underlying gen. inflation rate used with DOE rates: 0.00%

TYPE 1 TYPE 2
ENERGY TYPE: Electricity Central Stea
BASE ANNUAL CONSUMPTION: 265769 254000
UNITS: kWh Pound
PRICE PER UNIT ($): 0.020 0.008
ANNUAL DEMAND CHARGE ($): 0.00 0.00
ESCALATION RATE METHOD: DOE rates DOE rates
IF DOE ESC, ENERGY TYPE: Electricity Natural Gas
1995 0.39 3.38
1996 0.24 1.98
1997 0.38 3.16
1998 0.59 4.11
1999 1.24 4.75
2000 1.12 5.03
2001 0.67 5.22
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* NIST BLCZC INPUT DATA LISTTING (version 4.20-) *
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FILE NAME: 1425-PLC

FILE LAST MODIFIED ON 08-16-1995/12:44:05
PROJECT ALTERNATIVE: BLDG1425-PLC
COMMENT: (NONE)

GENERAL DATA:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects

RASE DATE FOR LCC ANALYSIS: JAN 1995

STUDY PERIOD: 10 YEARS, 0 MONTHS

SERVICE DATE: JAN 1995

DISCOUNT AND INTEREST RATES ARE Real (exclusive of general inflation)
DISCOUNT RATE: 3.1%

Escalation rates do not include general inflation

CAPITAL ASSET COST DATA:

INITIAL COST (BASE YEAR $) 11518
EXPECTED ASSET LIFE (YRS/MTHS) 10/0
RESALE VALUE FACTOR 0.00%
NUMBER OF REPLACEMENTS 0

NO REPLACEMENTS

OPERATING, MAINTENANCE, AND REPAIR COST DATA:

ANNUAL RECUR OM&R COST ($): 4930
No non-annually-recurring OM&R costs reported.

ENERGY-RELATED DATA:

NUMBER OF ENERGY TYPES = 2

DOE energy price escalation rates filename: ENCOST94

DOE region (state code): 3 (VA)

DOE rate schedule type: Industrial

Underlying gen. inflation rate used with DOE rates: 0.00%

TYPE 1 TYPE 2
ENERGY TYPE: Electricity Central Stea
BASE ANNUAL CONSUMPTION: 249395 73500
UNITS: kWh Pound
PRICE PER UNIT ($): 0.020 0.008
ANNUAL DEMAND CHARGE (8): 456 .00, 0.00
ESCALATION RATE METHOD: DOE rates DOE rates
IF DOE ESC, ENERGY TYPE: Electricity ©Natural Gas
1995 0.39 3.38
1996 0.24 1.98
1997 0.38 3.16
1998 0.59 4 .11
1999 1.24 4.75
2000 1.12 5.03
0.67 5.22
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* NIST BLCC INPUT DATA LISTING (version 4.20-) *
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FILE NAME: 1425-DDC

FILE LAST MODIFIED ON 08-16-1995/12:44:58
PROJECT ALTERNATIVE: BLDG1425-DDC
COMMENT : (NONE)

GENERAL DATA:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects

BASE DATE FOR LCC ANALYSIS: JAN 1995

STUDY PERIOD: 10 YEARS, 0 MONTHS

SERVICE DATE: JAN 1995

DISCOUNT AND INTEREST RATES ARE Real (exclusive of general inflation)
DISCOUNT RATE: 3.1%

Escalation rates do not include general inflation

CAPITAL ASSET COST DATA:

INITIAL COST (BASE YEAR $) 48993
EXPECTED ASSET LIFE (YRS/MTHS) 10/0
RESALE VALUE FACTOR 0.00%
NUMBER OF REPLACEMENTS 0

NO REPLACEMENTS

OPERATING, MAINTENANCE, AND REPAIR COST DATA:

ANNUAL RECUR OM&R COST ($) : 3670
No non-annually-recurring OM&R costs reported.

ENERGY-RELATED DATA:

NUMBER OF ENERGY TYPES = 2

DOE energy price escalation rates filename: ENCOST94

DOE region (state code): 3 (VA)

DOE rate schedule type: Industrial

Underlying gen. inflation rate used with DOE rates: 0.00%

TYPE 1 TYPE 2
ENERGY TYPE: Electricity Central Stea
BASE ANNUAL CONSUMPTION: 246561 70000
UNITS: kWh ‘Pound
PRICE PER UNIT ($): 0.020 0.008
ANNUAL DEMAND CHARGE ($): 0.00 0.00
ESCALATION RATE METHOD: DOE rates DOE rates
IF DOE ESC, ENERGY TYPE: Electricity Natural Gas
1995 0.39 3.38
1996 0.24 1.98
1997 0.38 3.16
1998 0.59 4.11
1999 1.24 4.75
2000 1.12 5.03
2001 0.67 5.22
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* NIST BLCZC INPUT DATA LISTING (version 4.20-) *

***************************************************************************

FILE NAME: 3136BASE

FILE LAST MODIFIED ON 08-16-1995/12:45:55
PROJECT ALTERNATIVE: BLDG3136BASE
COMMENT : (NONE)

GENERAL DATA:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects

BASE DATE FOR LCC ANALYSIS: JAN 1995

STUDY PERIOD: 10 YEARS, 0 MONTHS

SERVICE DATE: JAN 1995

DISCOUNT AND INTEREST RATES ARE Real (exclusive of general inflation)
DISCOUNT RATE: 3.1%

Escalation rates do not include general inflation

CAPITAL. ASSET COST DATA:

INITIAL COST (BASE YEAR §$) ’ 0
EXPECTED ASSET LIFE (YRS/MTHS) 10/0
RESALE VALUE FACTOR 0.00%
NUMBER OF REPLACEMENTS 0

NO REPLACEMENTS

OPERATING, MAINTENANCE, AND REPAIR COST DATA:

ANNUAL RECUR OM&R COST ($): 2345

No non-annually-recurring OM&R costs reported.

ENERGY-RELATED DATA:

NUMBER OF ENERGY TYPES = 2

DOE energy price escalation rates filename: ENCOST94
DOE region (state code): 3 (VA)

DOE rate schedule type: Industrial

Underlying gen. inflation rate used with DOE rates: 0.00%

TYPE 1 TYPE 2
ENERGY TYPE: Electricity Central Stea
BASE ANNUAL CONSUMPTION: 346101 433650
UNITS: kWh Pound
PRICE PER UNIT ($): 0.020 0.008
ANNUAL DEMAND CHARGE ($§): 456.00 0.00
ESCALATION RATE METHOD: DOE rates DOE rates
IF DOE ESC, ENERGY TYPE: Electricity Natural Gas
1995 0.39 3.38
1996 0.24 1.98
1997 0.38 3.16
1998 0.59 4.11
1999 1.24 4.75
2000 1.12 5.03
2001 0.67 5.22




2002
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2005
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* NIST BLCZC INPUT DATA LISTING (version 4.20-) *

***************************************************************************

FILE NAME: 3136-FMR

FILE LAST MODIFIED ON 08-16-1995/12:46:31
PROJECT ALTERNATIVE: BLDG3136-FMR
COMMENT: (NONE)

GENERAL DATA:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects

BASE DATE FOR LCC ANALYSIS: JAN 1995

STUDY PERIOD: 10 YEARS, 0 MONTHS

SERVICE DATE: JAN 1995

DISCOUNT AND INTEREST RATES ARE Real (exclusive of general inflation)

DISCOUNT RATE: 3.1%
Escalation rates do not include general inflation

CAPITAL ASSET COST DATA:

INITIAL COST (BASE YEAR §) 558
EXPECTED ASSET LIFE (YRS/MTHS) 10/0
RESALE VALUE FACTOR 0.00%
NUMBER OF REPLACEMENTS 0

NO REPLACEMENTS

OPERATING, MAINTENANCE, AND REPAIR COST DATA:
ANNUAL RECUR OM&R COST ($): 2345
No non-annually-recurring OM&R costs repofted.

ENERGY-RELATED DATA:

NUMBER OF ENERGY TYPES = 2

DOE energy price escalation rates filename: ENCOST94

DOE region (state code): 3 (VA)

DOE rate schedule type: Industrial

Underlying gen. inflation rate used with DOE rates: 0.00%

TYPE 1 TYPE 2
ENERGY TYPE: Electricity Central Stea
BASE ANNUAL CONSUMPTION: 346101 433650
UNITS: kWh Pound
PRICE PER UNIT ($): 0.020 0.008
ANNUAL DEMAND CHARGE ($): 0.00 0.00
ESCALATION RATE METHOD: DOE rates DOE rates
IF DOE ESC, ENERGY TYPE: Electricity Natural Gas
1995 0.39 3.38
1996 0.24 1.98
1997 0.38 3.16
1998 0.59 4.11
1999 1.24 4.75
2000 1.12 5.03
2001 0.67 5.22

E- l;[b .
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2005

OO

.00
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* NIST BLCC INPUT DATA LISTING (version 4.20-) *

***************************************************************************

FILE NAME: 3136-PLC

FILE LAST MODIFIED ON 08-16-1995/12:47:37
PROJECT ALTERNATIVE: BLDG3136-PLC
COMMENT: (NONE)

GENERAL DATA:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects

BASE DATE FOR LCC ANALYSIS: JAN 1995

STUDY PERIOD: 10 YEARS, 0 MONTHS

SERVICE DATE: JAN 1995

DISCOUNT AND INTEREST RATES ARE Real (exclusive of general inflation)

DISCOUNT RATE: 3.1%
Escalation rates do not include general inflation

CAPITAL ASSET COST DATA:

INITIAL COST (BASE YEAR $) 10646
EXPECTED ASSET LIFE (YRS/MTHS) 10/0
RESALE VALUE FACTOR 0.00%
NUMBER OF REPLACEMENTS 0

NO REPLACEMENTS

OPERATING, MAINTENANCE, AND REPAIR COST DATA:

ANNUAL RECUR OM&R COST ($): 2345
No non-annually-recurring OM&R costs reported.

ENERGY-RELATED DATA:

NUMBER OF ENERGY TYPES = 2

DOE energy price escalation rates filename: ENCOST94
DOE region {state code): 3 (VA)

DOE rate schedule type: Industrial

Underlying gen. inflation rate used with DOE rates: 0.00%

TYPE 1 TYPE 2
ENERGY TYPE: Electricity Central Stea
BASE ANNUAL CONSUMPTION: 335997 239400
UNITS: kWh Pound
PRICE PER UNIT (S): 0.020 0.008
ANNUAL DEMAND CHARGE ($): 456 .00 0.00
ESCALLATION RATE METHOD: DOE rates DOE rates
IF DOE ESC, ENERGY TYPE: Electricity Natural Gas
1995 0.39 3.38
1996 0.24 1.98
1997 0.38 3.16
1998 0.59 4.11
1999 1.24 4 .75
2000 1.12 5.03
2001 0.67 5.22
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* NIST BLCC INPUT DATA LISTTING (version 4.20-) *
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FILE NAME: 3136-DDC

FILE LAST MODIFIED ON 08-16-1995/12:48:09
PROJECT ALTERNATIVE: BLDG3136-DDC
COMMENT: (NONE)

GENERAL DATA:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects

BASE DATE FOR LCC ANALYSIS: JAN 1995

STUDY PERIOD: 10 YEARS, 0 MONTHS

SERVICE DATE: JAN 1995

DISCOUNT AND INTEREST RATES ARE Real (exclusive of general inflation)
DISCOUNT RATE: 3.1%

Escalation rates do not include general inflation

CAPITAL ASSET COST DATA:

INITIAL COST (BASE YEAR $) 48614
EXPECTED ASSET LIFE (YRS/MTHS) 10/0
RESALE VALUE FACTOR 0.00%
NUMBER OF REPLACEMENTS 0

NO REPLACEMENTS

OPERATING, MAINTENANCE, AND REPAIR COST DATA:

ANNUAL RECUR OM&R COST ($): 1265
No non-annually-recurring OM&R costs reported.

ENERGY-RELATED DATA:

NUMBER OF ENERGY TYPES = 2

DOE energy price escalation rates filename: ENCOST94
DOE region (state code): 3 (VA)

DOE rate schedule type: Industrial

Underlying gen. inflation rate used with DOE rates: 0.00%

TYPE 1 TYPE 2
ENERGY TYPE: Electricity Central Stea
BASE ANNUAL CONSUMPTION: 332211 228000
UNITS: kWh Pound
PRICE PER UNIT ($): 0.020 0.008
ANNUAL DEMAND CHARGE ($): 0.00 0.00
ESCALATION RATE METHOD: DOE rates DOE rates
IF DOE ESC, ENERGY TYPE: Electricity Natural Gas
1995 0.39 3.38
1996 0.24 1.98
1997 0.38 3.16
1998 0.59 4.11
1999 1.24 4.75
2000 1.12 5.03
2001 0.67 5.22
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APPENDIX F
BLCC 4.2
LIFE CYCLE COST ANALYSIS
RESULTS




BUILDING 200




BLCC SUMMARY FOR BLDG200-BASE

PRESENT VALUE ANNUAL VALUE
INITIAL COST (AS OF SERVICE DATE) $0 $0
ANNUALLY RECURRING OM&R COSTS $72,096 $8,495
ENERGY COSTS $335,417 $39,522
LESS: REMAINING VALUE ( $0) ( $0)
$407,513 $48,017

TOTAL LCC




BLCC SUMMARY FOR BLDG200-FMR

PRESENT VALUE ANNUAL VALUE
INITIAL COST (AS OF SERVICE DATE) $1,000 $118
ANNUALLY RECURRING OM&R COSTS $72,096 $8,495
ENERGY COSTS $320,509 $37,765
LESS: REMAINING VALUE ( $0) ( $0)
$393,604 $46,378

TOTAL LCC




BLCC SUMMARY FOR BLDG200-PLC

PRESENT VALUE ANNUAL VALUE
INITIAL COST (AS OF SERVICE DATE) $11,400 $1,343
ANNUALLY RECURRING OM&R COSTS $72,096 $8,495
ENERGY COSTS $275,815 $32,499
LESS: REMAINING VALUE ( $0) ( $0)
$359,311 $42,337

TOTAL LCC




BLCC SUMMARY FOR BLDG200-DDC

PRESENT VALUE ANNUAL VALUE
INITIAL COST (AS OF SERVICE DATE) $78,764 $9,281
ANNUALLY RECURRING OM&R COSTS $24,909 $2,935
ENERGY COSTS $226,660 $26,707
LESS: REMAINING VALUE ( $0) ( $0)
$330,333 : $38,923

TOTAL LCC




. . NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95)

BASE CASE: BLDG200-BASE
ALTERNATIVE: BLDG200-FMR

PRINCIPAL STUDY PARAMETERS:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects
STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004)
DISCOUNT RATE: 3.1% Real (exclusive of general inflation)
BASE CASE LCC FILE: 200-BASE.LCC

ALTERNATIVE LCC FILE: 200-FMR.LCC

COMPARISON OF PRESENT-VALUE COSTS

BASE CASE: ALTERNATIVE: SAVINGS
BLDG200-BASE BLDG200-FMR FROM ALT.
INITIAL INVESTMENT ITEM(S): = =--=-=--=====-  =<-<---c--c--=  Soos—--s-=---
CASH REQUIREMENTS AS OF SERVICE DATE $0 $1,115 -$1,115
SUBTOTAL $0 $1,115 -$1,115
FUTURE COST ITEMS:
ANNUAL AND NON-AN. RECURRING COSTS $72,096 $72,096 $0
ENERGY-RELATED COSTS $331,719 $316,810 $14,909
. SUBTOTAL $403,814 $388,906 $14,909
TOTAL P.V. LIFE-CYCLE COST $403,814 $390,021 $13,794

NET SAVINGS FROM ALTERNATIVE BLDG200-FMR COMPARED TO ALTERNATIVE BLDG200-BASE

Net Savings = P.V. of non-investment savings $14,909
Increased total investment $1,115

Net Savings: $13,794

Note: the SIR and AIRR computations include differential initial costs,
capital replacement costs, and resale value (if any) as investment costs,
per NIST Handbook 135 (Federal and MILCON analyses only) .

SAVINGS-TO-INVESTMENT RATIO (SIR)
FOR ALTERNATIVE BLDG200-FMR COMPARED TO ALTERNATIVE BLDG200-BASE

P.V. of non-investment savings

. Increased total investment

Fo




ADJUSTED INTERNAL RATE OF RETURN (AIRR)
FOR ALTERNATIVE BLDG200-FMR COMPARED TO ALTERNATIVE BLDG200-BASE
(Reinvestment rate = 3.10%; Study period = 10 years)

AIRR = 33.62%

ESTIMATED YEARS TO PAYBACK

Simple Payback occurs in year 1
Discounted Payback occurs in year 1

ENERGY SAVINGS SUMMARY

Energy Units ~ -------- Annual Consumption --------- Life-Cycle
type Base Case Alternative Savings Savings
Electricity kWh 727,922 727,922 0 0
Natural Gas Therm 29,904 29,904 0 0
EMISSIONS REDUCTION SUMMARY
Energy --- Annual Emissions --- Annual Life-Cycle
type Base Case Alternative Reduction Reduction

Electricity:

co2 (Mg) : 422.8 422.8 0.0 0.0
SOx (Kg) : 3,552.7 3,552.7 0.0 0.0
NOx (Kg) : 1,813.6 1,813.6 0.0 0.0
Natural Gas:

Cco2 (Mg): 157.9 157.9 0.0 0.0
SOx (Kg) : 0.9 0.9 0.0 0.0
NOx (Kg) : 119.6 119.6 0.0 0.0
Total:

co2 (Mg): 580.8 580.8 0.0 0.0
Sox (Kg) : 3,553.6 3,553.6 0.0 0.0
NOx (Kg) : 1,933.2 1,933.2 0.0 0.0




. NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95)

BASE CASE: BLDG200-BASE
ALTERNATIVE: BLDG200-PLC

PRINCIPAL STUDY PARAMETERS:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects
STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004)
DISCOUNT RATE: 3.1% Real (exclusive of general inflation)
BASE CASE LCC FILE: 200-BASE.LCC

ALTERNATIVE LCC FILE: 200-PLC.LCC

COMPARISON OF PRESENT-VALUE COSTS

BASE CASE: ALTERNATIVE: SAVINGS
BLDG200-BASE BLDG200-PLC FROM ALT.
INITIAL INVESTMENT ITEM(S): = =-=-=------==  =—-=-=c-c----=-=  —-oc----------
CASH REQUIREMENTS AS OF SERVICE DATE $0 $12,711 -$12,711
SUBTOTAL $0 $12,711 -$12,711
FUTURE COST ITEMS:
ANNUAL AND NON-AN. RECURRING COSTS $72,096 $72,096 $0
ENERGY-RELATED COSTS $331,719 $272,118 $59,601
. SUBTOTAL $403,814 $344,214 $59,601
TOTAL P.V. LIFE-CYCLE COST $403,814 $356,925 $46,890

NET SAVINGS FROM ALTERNATIVE BLDG200-PLC COMPARED TO ALTERNATIVE BLDG200-BASE

Net Savings = P.V. of non-investment savings $59,601
- Increased total investment $12,711
Net Savings: $46,890

Note: the SIR and AIRR computations include differential initial costs,
capital replacement costs, and resale value (if any) as investment costs,
per NIST Handbook 135 (Federal and MILCON analyses only) .

SAVINGS-TO-INVESTMENT RATIO (SIR)
FOR ALTERNATIVE BLDG200-PLC COMPARED TO ALTERNATIVE BLDG200-BASE

P.V. of non-investment savings

. Increased total investment
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ADJUSTED INTERNAL RATE OF RETURN
(Reinvestment rate =

AIRR = 20.33%

ESTIMATED YEARS TO PAYBACK

Simple Payback occurs in year 3
Discounted Payback occurs in year 3

ENERGY SAVINGS SUMMARY

Energy Units ~ -------- Annual Consumption
type Base Case Alternative
Electricity kwh 727,922 666,966

Natural Gas Therm 29,904 22,171

EMISSIONS REDUCTION SUMMARY

Energy --- Annual Emissions --- Annual
type Base Case Alternative Reduction

Electricity:

coz2 (Mg) : 422.8 387.4 35.4
SOx (Kg) : 3,552.7 3,255.2 297.5
NOx (Kg) : 1,813.6 1,661.7 151.9
Natural Gas:

co2 (Mg) : 157.9 117.1 40.8
SOx (Kg): 0.9 0.7 0.2
NOx (Kg) : 119.6 88.7 30.9
Total:

co2 (Mg) : 580.8 504.5 76.2
SOx (Kg): 3,553.6 3,255.8 297.7
NOx (Kg) : 1,933.2 1,750.4 182.8

(AIRR)
FOR ALTERNATIVE BLDG200-PLC COMPARED TO ALTERNATIVE BLDG200-BASE
3.10%; Study period = 10 years)

Savings

Life-Cycle
Reduction

354.1
1,856.4
1,518.7

408.4

309.3

762.5
1,856.4

1,828.0

Life-Cycle
Savings

609,560
77,330




NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95)

BASE CASE: BLDG200-BASE
ALTERNATIVE: BLDG200-DDC

PRINCIPAL STUDY PARAMETERS:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects
STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004)
DISCOUNT RATE: 3.1% Real (exclusive of general inflation)
BASE CASE LCC FILE: 200-BASE.LCC

ALTERNATIVE LCC FILE: 200-DDC.LCC

COMPARISON OF PRESENT-VALUE COSTS

BASE CASE: ALTERNATIVE: SAVINGS
BLDG200-BASE BLDG200-DDC FROM ALT.
INITIAL INVESTMENT ITEM(S): = ==-=-=------=--  —c-cc--co-----  —oo-o—oe--o-
CASH REQUIREMENTS AS OF SERVICE DATE $0 $78,764 -$78,764
SUBTOTAL $0 $78,764 -$78,764
FUTURE COST ITEMS:
ANNUAL AND NON-AN. RECURRING COSTS $72,096 $24,909 $47,187
ENERGY-RELATED COSTS $331,719 $226,660 $105,059
SUBTOTAL ' $403,814 $251,569 $152,246
TOTAL P.V. LIFE-CYCLE COST $403,814 $330,333 $73,482

NET SAVINGS FROM ALTERNATIVE BLDG200-DDC COMPARED TO ALTERNATIVE BLDG200-BASE

Net Savings = P.V. of non-investment savings $152,246
- Increased total investment $78,764
Net Savings: $73,482

Note: the SIR and AIRR computations include differential initial costs,
capital replacement costs, and resale value (if any) as investment costs,
per NIST Handbook 135 (Federal and MILCON analyses only).

SAVINGS-TO-INVESTMENT RATIO (SIR)
FOR ALTERNATIVE BLDG200-DDC COMPARED TO ALTERNATIVE BLDG200-BASE

P.V. of non-investment savings

Increased total investment
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ADJUSTED INTERNAL RATE OF RETURN (AIRR)
FOR ALTERNATIVE BLDG200-DDC COMPARED TO ALTERNATIVE BLDG200-BASE
(Reinvestment rate = 3.10%; Study period = 10 years)

AIRR = 10.12%

ESTIMATED YEARS TO PAYBACK

Simple Payback occurs in year 5
Discounted Payback occurs in year 6

ENERGY SAVINGS SUMMARY

Energy Units ~  -------- Annual Consumption --------- Life-Cycle
type Base Case Alternative Savings Savings
Electricity kWwh 727,922 628,377 99,545 995,450
Natural Gas Therm 29,904 18,411 11,493 114,930

EMISSIONS REDUCTION SUMMARY

Energy --- Annual Emissions --- Annual Life-Cycle

.type Base Case Alternative Reduction Reduction
Electricity:

Co2 (Mg) : 422.8 365.0 57.8 578.2
SOx (Kg) : 3,552.7 . 3,066.8 485.8 3,031.6
NOx (Kg): 1,813.6 1,565.6 248.0 2,480.1
Natural Gas:

Cco2 (Mg) : 157.9 97.2 60.7 606.9
SOx (Kg) : 0.9 0.6 0.3 0.0
NOx (Kg) : 119.6 73.6 46 .0 459.7
Total:

co2 (Mg) : ) 580.8 462.2 118.5 1,185.2
S0x (Kg) : 3,553.6 3,067.4 . 486.2 3,031.6
NOx (Kg) : 1,933.2 1,639.2 294.0 2,939.8
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BUILDING 219
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BLCC SUMMARY FOR BLDG219-BASE

PRESENT VALUE ANNUAL VALUE
INITIAL COST (AS OF SERVICE DATE) $0 $0
ANNUALLY RECURRING OM&R COSTS $51,685 $6,090
$331,859 $39,103

ENERGY COSTS
LESS: REMAINING VALUE $0) ( 50)

TOTAL LCC $383,544 $45,193

e




BLCC SUMMARY FOR BLDG219-FMR

PRESENT VALUE ANNUAL VALUE
INITIAL COST (AS OF SERVICE DATE) $1,673 $197
ANNUALLY RECURRING OM&R COSTS $51,685 $6,090
ENERGY COSTS $316,880 $37,338
LESS: REMAINING VALUE ( $0) ( $0)
TOTAL LCC $370,238 $43,625




BLCC SUMMARY FOR BLDG219-PLC

PRESENT VALUE ANNUAL VALUE

INITIAL COST (AS OF SERVICE DATE) $12,516 $1,475
ANNUALLY RECURRING OM&R COSTS $51,685 $6,090
ENERGY COSTS $240, 024 $28,282
LESS: REMAINING VALUE ( $0) ( $0)
$304,225 . $35,847

TOTAL LCC




BLCC SUMMARY FOR BLDG219-DDC

PRESENT VALUE ANNUAL VALUE
INITIAL COST (AS OF SERVICE DATE) $72,141 $8,500
ANNUALLY RECURRING OM&R COSTS $20,199 - " $2,380
ENERGY COSTS $216,827 $25,549
LESS: REMAINING VALUE ( $0) ( $0)
$309,167 $36,429

TOTAL LCC

F-1o




NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95)

BASE CASE: BLDG219-BASE
ALTERNATIVE: BLDG219-FMR

PRINCIPAL STUDY PARAMETERS:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects

STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004)
DISCOUNT RATE: 3.1% Real (exclusive of general inflation)
BASE CASE LCC FILE: 219-BASE.LCC

ALTERNATIVE LCC FILE: 219-FMR.LCC

COMPARISON OF PRESENT-VALUE COSTS

BASE CASE: ALTERNATIVE: SAVINGS
BLDG219-BASE BLDG219-FMR FROM ALT.
INITIAL INVESTMENT ITEM(S): = =----====-===  =—-=-----==-== —o-=ss------
CASH REQUIREMENTS AS OF SERVICE DATE $0 $1,673 -$1,673
SUBTOTAL 50 $1,673 -$1,673
FUTURE COST ITEMS:
ANNUAL AND NON-AN. RECURRING COSTS $51,685 $51,685 $0
ENERGY-RELATED COSTS $331,859 $316,880 $14,979
SUBTOTAL $383,544 $368,565 $14,979
TOTAL P.V. LIFE-CYCLE COST $383,544 $370,238 $13,306

NET SAVINGS FROM ALTERNATIVE BLDG219-FMR COMPARED TO ALTERNATIVE BLDG219-BASE

Net Savings = P.V. of non-investment savings $14,979
- Increased total investment $1,673
Net Savings: $13,306

Note: the SIR and AIRR computations include differential initial costs,
capital replacement costs, and resale value (if any) as investment costs,
per NIST Handbook 135 (Federal and MILCON analyses only) .

SAVINGS-TO-INVESTMENT RATIO (SIR)
FOR ALTERNATIVE BLDG219-FMR COMPARED TO ALTERNATIVE BLDG219-BASE

P.V. of non-investment savings

Increased total investment
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ADJUSTED INTERNAL RATE OF RETURN

{AIRR)

FOR ALTERNATIVE BLDG219-FMR COMPARED TO ALTERNATIVE BLDG219-BASE

Energy
type

Electricity
Natural Gas

Electricity:

Cco2
SOx
NOx

(Mg) :
(Kg) :
(Kg) :

Natural Gas:

co2 (Mg) :
SOx (Kg):
NOx (Kg) :
Total:

co2 (Mg) :
Sox (Kg):
NOx (Kg):

(Reinvestment rate =

AIRR =

3.10%;

28.37%

ESTIMATED YEARS TO PAYBACK

Simple Payback occurs in year 1

Discounted Payback occurs in year 2

———————— Annual Consumption

Base Case

903,608
25,043

ENERGY SAVINGS SUMMARY

Alternative

903,608
25,043

EMISSIONS REDUCTION SUMMARY

~--- Annual Emissions ---

Base Case

524.
4,410.
2,251.

132.
100.
657.

4,410.
2,351.

Alternative

524.9
4,410.1
2,251.3

132.3
0.8
100.2

657.1

4,410.9
2,351.5
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Reduction

Study period = 10 years)

Savings

Life-Cycle
Savings

Life-Cycle
Reduction




. NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95)

BASE CASE: BLDG219-BASE
ALTERNATIVE: BLDG219-PLC

PRINCIPAL STUDY PARAMETERS:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects
STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004)
DISCOUNT RATE: 3.1% Real (exclusive of general inflation)
BASE CASE LCC FILE: 219-BASE.LCC

ALTERNATIVE LCC FILE: 219-PLC.LCC

COMPARISON OF PRESENT-VALUE COSTS

BASE CASE: ALTERNATIVE: SAVINGS
BLDG219-BASE BLDG219-PLC FROM ALT.
INITIAL INVESTMENT ITEM(S): = ~-=====-----  =—=-ss-=c--c-=--  —-c--o—-----
CASH REQUIREMENTS AS OF SERVICE DATE $0 $12,516 -$12,516
SUBTOTAL $0 $12,516 -$12,516
FUTURE COST ITEMS:
ANNUAL AND NON-AN. RECURRING COSTS $51,685 $51,685 $0
ENERGY-RELATED COSTS $331,859 $240,024 $91,836
. SUBTOTAL $383,544 $291,709 $91,836
‘ TOTAL P.V. LIFE-CYCLE COST $383,544 $304,225 $79,320

NET SAVINGS FROM ALTERNATIVE BLDG219-PLC COMPARED TO ALTERNATIVE BLDG219-BASE

Net Savings = P.V. of non-investment savings $91,836
Increased total investment $12,516
Net Savings: $79,320

Note: the SIR and AIRR computations include differential initial costs,
capital replacement costs, and resale value (if any) as investment costs,
per NIST Handbook 135 (Federal and MILCON analyses only).

SAVINGS-TO-INVESTMENT RATIO (SIR)
FOR ALTERNATIVE BLDG219-PLC COMPARED TO ALTERNATIVE BLDG2135-BASE

P.V. of non-investment savings

. Increased total investment
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ADJUSTED INTERNAL RATE OF RETURN (AIRR)
FOR ALTERNATIVE BLDG219-PLC COMPARED TO ALTERNATIVE BLDG2135-BASE
(Reinvestment rate = 3.10%; Study period = 10 years)

AIRR = 25.84%

ESTIMATED YEARS TO PAYBACK

Simple Payback occurs in year 2
Discounted Payback occurs in year 2

ENERGY SAVINGS SUMMARY

Energy Units ~ =-------- Annual Consumption --------- Life-Cycle
type Base Case Alternative Savings Savings
Electricity kWh 903,608 696,551 207,057 2,070,570
Natural Gas Therm 25,043 16,265 8,778 87,780

EMISSIONS REDUCTION SUMMARY

Energy --- Annual Emissions --- Annual Life-Cycle
type Base Case Alternative Reduction Reduction
Electricity:
co2 (Mg): 524.9 404 .6 120.3 1,202.8
SOx (Kg) : 4,410.1 3,399.5 1,010.6 6,305.8
NOx (Kg): 2,251.3 1,735.4 515.9 5,158.8
Natural Gas:
co2 (Mg): 132.3 85.9 46.4 463.6
Sox (Kg) : 0.8 0.5 0.3 0.0
NOx (Kg): 100.2 65.1 35.1 351.1
Total:
co2 (Mg): 657.1 490.5 166.6 1,666.3
SOx (Kg) : 4,410.9 3,400.0 1,010.8 6,305.8
NOx (Kg) : 2,351.5 1,800.5 551.0 5,509.9




. » NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95)

BASE CASE: BLDG219-BASE
ALTERNATIVE: BLDG219-DDC

PRINCIPAL STUDY PARAMETERS:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects

STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004)
DISCOUNT RATE: 3.1% Real (exclusive of general inflation)
BASE CASE LCC FILE: 219-BASE.LCC

ALTERNATIVE LCC FILE: 219-DDC.LCC

COMPARISON OF PRESENT-VALUE COSTS

BASE CASE: ALTERNATIVE: SAVINGS
BLDG219-BASE BLDG219-DDC FROM ALT.
INITIAL INVESTMENT ITEM(S): = =—-==-========  =--=-c--=----=-= So---==-=---
CASH REQUIREMENTS AS OF SERVICE DATE $0 $72,141 -$72,141
SUBTOTAL $0 $72,141 -$72,141
FUTURE COST ITEMS:
ANNUAL AND NON-AN. RECURRING COSTS $51,685 $20,199 $31,486
ENERGY-RELATED COSTS $331,859 $216,827 $115,032
. SUBTOTAL $383,544 $237,026 $146,518
TOTAL P.V. LIFE-CYCLE COST $383,544 $309,167 $74,377

NET SAVINGS FROM ALTERNATIVE BLDG219-DDC COMPARED TO ALTERNATIVE BLDG219-BASE

Net Savings = P.V. of non-investment savings $146,518
Increased total investment $72,141

Net Savings: $74,377

Note: the SIR and AIRR computations include differential initial costs,
capital replacement costs, and resale value (if any) as investment costs,
per NIST Handbook 135 (Federal and MILCON analyses only) .

SAVINGS-TO-INVESTMENT RATIO (SIR)
FOR ALTERNATIVE BLDG219-DDC COMPARED TO ALTERNATIVE BLDG219-BASE

P.V. of non-investment savings

. Increased total investment
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ADJUSTED INTERNAL RATE OF RETURN (AIRR)
FOR ALTERNATIVE BLDG219-DDC COMPARED TO ALTERNATIVE BLDG219-BASE
(Reinvestment rate = 3.10%; Study period = 10 years)

AIRR = 10.67%

ESTIMATED YEARS TO PAYBACK

Simple Payback occurs in year 5
Discounted Payback occurs in year 5

ENERGY SAVINGS SUMMARY

Energy Units ~ -=------- Annual Consumption --------- Life-Cycle
type Base Case Alternative Savings Savings
Electricity kWh 903,608 677,647 225,961 2,259,610
Natural Gas Therm 25,043 15,490 9,553 95,530

EMISSIONS REDUCTION SUMMARY

Energy --- Annual Emissions --- Annual Life-Cycle
type Base Case Alternative Reduction Reduction
Electricity:
co2 (Mg): 524.9 393.6 131.3 1,312.6
SOx (Kg) : 4,410.1 3,307.3 1,102.8 6,881.6
NOx (Kg): 2,251.3 1,688.3 563.0 5,629.7
Natural Gas:
co2 (Mg): 132.3 81.8 50.4 504.5
SOx (Kg) : 0.8 0.5 0.3 0.0
NOx (Kg) : 100.2 62.0 38.2 382.1
Total:
Cco2 (Mg) : 657.1 475 .4 181.7 1,817.1
SOx (Kg) : 4,410.9 3,307.8 1,103.1 6,881.6
NOx (Kg): 2,351.5 1,750.3 601.2 6,011.9
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BUILDING 247
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BLCC SUMMARY FOR BLDG247-BASE

PRESENT VALUE ANNUAL VALUE
INITIAL COST (AS OF SERVICE DATE) $0 $0
ANNUALLY RECURRING OM&R COSTS $125, 733 $14,815
ENERGY COSTS $639,123 $75,308
LESS: REMAINING VALUE ( $0) ( $0)
$764,855 $90,123

TOTAL LCC




BLCC SUMMARY FOR BLDG247-FMR

PRESENT VALUE ANNUAL VALUE

INITIAL COST (AS OF SERVICE DATE) $558 $66
ANNUALLY RECURRING OM&R COSTS $125,733 $14,815
$612,199 $72,135

ENERGY COSTS
LESS: REMAINING VALUE ( $0) ( $0)

TOTAL LCC $738,489 $87,016




BLCC SUMMARY FOR BLDG247-PLC

PRESENT VALUE ANNUAL VALUE
INITIAL COST (AS OF SERVICE DATE) $14,914 $1,757
ANNUALLY RECURRING OM&R COSTS $125,733 - '$14,815
ENERGY COSTS $530,820 - $62,546
LESS: REMAINING VALUE ( $0) ( $0)
$671,467 $79,119

TOTAL LCC




BLCC SUMMARY FOR BLDG247-DDC

PRESENT VALUE ANNUAL VALUE

INITIAL COST (AS OF SERVICE DATE) $87,416 $10,300
ANNUALLY RECURRING OM&R COSTS $106,213 $12,515
ENERGY COSTS $491,759 $57,944
LESS: REMAINING VALUE ( $0) ( $0)
$685,388 $80,759

TOTAL LCC
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NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95)

BASE CASE: BLDG247-BASE
ALTERNATIVE: BLDG247-FMR

PRINCIPAL STUDY PARAMETERS:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects
STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004)
DISCOUNT RATE: 3.1% Real (exclusive of general inflation)
BASE CASE LCC FILE: 247-BASE.LCC

ALTERNATIVE LCC FILE: 247-FMR.LCC

COMPARISON OF PRESENT-VALUE COSTS

BASE CASE: ALTERNATIVE: SAVINGS
BLDG247-BASE BLDG247-FMR FROM ALT.
INITIAL INVESTMENT ITEM(S): = ====-=---====-=  —===-=-----—==- —c------cco--
CASH REQUIREMENTS AS OF SERVICE DATE $0 $558 -$558
SUBTOTAL 50 $558 -$558
FUTURE COST ITEMS:
ANNUAL AND NON-AN. RECURRING COSTS $125,733 $125,733 $0
ENERGY-RELATED COSTS $639,123 $612,199 $26,923
SUBTOTAL $764,855 $737,932 $26,923
TOTAL P.V. LIFE-CYCLE COST $764,855 $738,489 $26,366

NET SAVINGS FROM ALTERNATIVE BLDG247-FMR COMPARED TO ALTERNATIVE BLDG247-BASE

Net Savings = P.V. of non-investment savings $26,923
- Increased total investment $558
Net Savings: $26,366

Note: the SIR and AIRR computations include differential initial costs,
capital replacement costs, and resale value (if any) as investment costs,
per NIST Handbook 135 (Federal and MILCON analyses only) .

SAVINGS-TO-INVESTMENT RATIO (SIR)
FOR ALTERNATIVE BLDG247-FMR COMPARED TO ALTERNATIVE BLDG247-BASE

P.V. of non-investment savings
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ADJUSTED INTERNAL RATE OF RETURN (AIRR)
FOR ALTERNATIVE BLDG247-FMR COMPARED TO ALTERNATIVE BLDG247-BASE
(Reinvestment rate = 3.10%; Study period = 10 years)

AIRR = 51.93%

ESTIMATED YEARS TO PAYBACK

Simple Payback occurs in year 1
Discounted Payback occurs in year 1

ENERGY SAVINGS SUMMARY

Energy Units ~  ==----=-- Annual Consumption --------- Life-Cycle
type Base Case Alternative Savings Savings
Electricity kWh 2,045,422 2,045,422 0 0
Natural Gas Therm 40,071 40,071 0 0

EMISSIONS REDUCTION SUMMARY

Energy --- Annual Emissions --- Annual Life-Cycle
type Base Case Alternative Reduction Reduction
Electricity:
Cco2 (Mg) : 1,188.2 1,188.2 0.0 0.0
SOx (Kg) : 9,982.8 9,982.8 6.0 0.0
NOx (Kg) : 5,096.1 5,096.1 0.0 0.0
Natural Gas:
co2 (Mg) : 211.6 211.6 0.0 0.0
sox (Kg) : 1.2 1.2 0.0 0.0
NOx (Kg) : 160.3 160.3 0.0 0.0
Total:
co2 (Mg): 1,399.8 1,399.8 0.0 0.0
S0x (Kg) : 9,984.0 9,984.0 0.0 0.0
NOx (Kg) : 5,256.4 5,256.4 0.0 0.0




‘ NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95)

BASE CASE: BLDG247-BASE
ALTERNATIVE: BLDG247-PLC

PRINCIPAL STUDY PARAMETERS:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects
STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004)
DISCOUNT RATE: 3.1% Real (exclusive of general inflation)
BASE CASE LCC FILE: 247-BASE.LCC

ALTERNATIVE LCC FILE: 247-PLC.LCC

COMPARISON OF PRESENT-VALUE COSTS

BASE CASE: ALTERNATIVE: SAVINGS
BLDG247-BASE BLDG247-PLC FROM ALT.
INITIAL INVESTMENT ITEM(S): = ==--=----===--  ~-----—--—s--=  —--o-----oo-
CASH REQUIREMENTS AS OF SERVICE DATE $0 $14,914 -$14,914
SUBTOTAL $0 $14,914 -$14,914
FUTURE COST ITEMS:
ANNUAL AND NON-AN. RECURRING COSTS $125,733 $125,733 $0
ENERGY-RELATED COSTS $639,123 $530,820 $108,303
. SUBTOTAL $764,855 $656,553 $108,303
TOTAL P.V. LIFE-CYCLE COST $764,855 $671,467 $93,389

NET SAVINGS FROM ALTERNATIVE BLDG247-PLC COMPARED TO ALTERNATIVE BLDG247-BASE

Net Savings = P.V. of non-investment savings $108,303
Increased total investment $14,914
Net Savings: $93,389

Note: the SIR and AIRR computations include differential initial costs,
capital replacement costs, and resale value (if any) as investment costs,
per NIST Handbook 135 (Federal and MILCON analyses only).

SAVINGS-TO-INVESTMENT RATIO (SIR)
FOR ALTERNATIVE BLDG247-PLC COMPARED TO ALTERNATIVE BLDG247-BASE

P.V. of non-investment savings

. Increased total investment
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ADJUSTED INTERNAL RATE OF RETURN (AIRR)
FOR ALTERNATIVE BLDG247-PLC COMPARED TO ALTERNATIVE BLDG247-BASE
(Reinvestment rate = 3.10%; Study period = 10 years)

AIRR = 25.71%

ESTIMATED YEARS TO PAYBACK

Simple Payback occurs in year 2
Discounted Payback occurs in year 2

ENERGY SAVINGS SUMMARY

Energy Units -------- Annual Consumption --------- Life-Cycle
type Base Case Alternative Savings Savings
Electricity kWh 2,045,422 1,850,207 195,215 1,952,150
Natural Gas Therm 40,071 28,361 11,710 117,100

EMISSIONS REDUCTION SUMMARY

Energy --- Annual Emissions --- Annual Life-Cycle
type Base Case Alternative Reduction . Reduction

Electricity:

co2 (Mg): 1,188.2 1,074.8 113.4 1,134.0
S0x (Kg) : 9,982.8 . 9,030.0 952.8 5,945.2
NOx (Kg) : 5,096.1 4,609.7 486 .4 4,863.7

Natural Gas:

Cco2 (Mg) : 211.6 149.8 61.8 618.4
SOx (Kg) : 1.2 0.9 0.4 0.0
NOx (Kg): 160.3 113.4 46.8 468 .4

Total:

co2 (Mg): . 1,399.8 1,224.5 175.2 1,752.4
SOx (Kg) : 9,984.0 9,030.9 - 953.1 5,945.2
NOx (Kg): 5,256.4 4,723.2 533.2 5,332.1
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NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95)

BASE CASE: BLDG247-BASE
ALTERNATIVE: BLDG247-DDC

PRINCIPAL STUDY PARAMETERS:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects
STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004)
DISCOUNT RATE: 3.1% Real (exclusive of general inflation)
BASE CASE LCC FILE: 247-BASE.LCC

ALTERNATIVE LCC FILE: 247-DDC.LCC

COMPARISON OF PRESENT-VALUE COSTS

BASE CASE: ALTERNATIVE: SAVINGS
BLDG247-BASE BLDG247-DDC FROM ALT.
INITIAL INVESTMENT ITEM(S): = =-=-----====  =-c-c--cc---c  —--o-o-—-—---
CASH REQUIREMENTS AS OF SERVICE DATE $0 $87,416 -$87,416
SUBTOTAL $0 $87,416 -$87,416
FUTURE COST ITEMS:
ANNUAL AND NON-AN. RECURRING COSTS $125,733 $106,213 $19,520
ENERGY-RELATED COSTS $639,123 $491, 759 $147,363
SUBTOTAL $764,855 $597,972 $166,883
TOTAL P.V. LIFE-CYCLE COST $764,855 $685,388 $79,467

NET SAVINGS FROM ALTERNATIVE BLDG247-DDC COMPARED TO ALTERNATIVE BLDG247-BASE

Net Savings = P.V. of non-investment savings $166,883
Increased total investment $87,416
Net Savings: $79,467

Note: the SIR and AIRR computations include differential initial costs,
capital replacement costs, and resale value (if any) as investment costs,
per NIST Handbook 135 (Federal and MILCON analyses only).

SAVINGS-TO- INVESTMENT RATIO (SIR)
FOR ALTERNATIVE BLDG247-DDC COMPARED TO ALTERNATIVE BLDG247-BASE

P.V. of non-investment savings

Increased total investment
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ADJUSTED INTERNAL RATE OF RETURN (AIRR)
FOR ALTERNATIVE BLDG247-DDC COMPARED TO ALTERNATIVE BLDG247-BASE
(Reinvestment rate 3.10%; Study period 10 years)

AIRR 9.

ESTIMATED YEARS TO PAYBACK

Simple Payback occurs in year 5
Discounted Payback occurs in year 6

ENERGY SAVINGS SUMMARY

Energy Units ~  --=------ Annual Consumption --------- Life-Cycle
type Base Case Alternative Savings Savings
Electricity kwWh 2,045,422 1,827,236 218,186 2,181,860
Natural Gas Therm 40,071 27,079 12,992 129,920
EMISSIONS REDUCTION SUMMARY
Energy --- Annual Emissions --- Annual Life-Cycle
type Base Case Alternative Reduction Reduction

Electricity:

co2 (Mg): 1,188.2 1,061.4 126.7 1,267.4
S0x (Kg): 9,982.8 8,917.9 1,064.9 6,644.8
NOx (Kg): 5,096.1 4,552.5 543.6 5,436.0
Natural Gas:

co2 (Mg): 211.6 143.0 68.6 686.1
SOx (Kg) : 1.2 0.8 0.4 0.0
NOx (Kg) : 160.3 108.3 52.0 519.7
Total:

co2 (Mg): 1,399.8 1,204.4 195.4 1,953.5
SOx (Kg) : 9,984.0 8,918.7 1,065.3 6,644.8
NOx (Kg) : 5,256.4 4,660.8 595.6 5,955.7




BUILDING 1425
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BLCC SUMMARY FOR BLDG1425BASE

PRESENT VALUE ANNUAL VALUE
INITIAL COST (AS OF SERVICE DATE) $0 $0
ANNUALLY RECURRING OM&R COSTS $41,840 $4,930
ENERGY COSTS $71,752 $8,455
LESS: REMAINING VALUE ( $0) ( $0)
$113,592 : $13,385

TOTAL LCC
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BLCC SUMMARY FOR BLDG1425-FMR

PRESENT VALUE ANNUAL VALUE
INITIAL COST (AS OF SERVICE DATE) $558 . $66
ANNUALLY RECURRING OM&R COSTS $41,840 ¢ $4,930
ENERGY COSTS $67,753 $7,983
LESS: REMAINING VALUE ( $0) ( $0)
$110,151 $12,979

TOTAL LCC
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BLCC SUMMARY FOR BLDG1425-PLC

PRESENT VALUE ANNUAL VALUE
INITIAL COST (AS OF SERVICE DATE) $11,518 $1,357
ANNUALLY RECURRING OM&R COSTS $41,840 $4,930
ENERGY COSTS $53,859 $6,346
LESS: REMAINING VALUE ( $0) ( $0)
$107,217 $12,633

TOTAL LCC




BLCC SUMMARY FOR BLDG1425-DDC

PRESENT VALUE ANNUAL VALUE
INITIAL COST (AS OF SERVICE DATE) $48,993 $5,773
ANNUALLY RECURRING OM&R COSTS $31,147 $3,670
ENERGY COSTS $49,072 $5,782
LESS: REMAINING VALUE ( $0) ( $0)
$129,211 $15,225

TOTAL LCC

F28




. NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95)

BASE CASE: BLDG1425BASE
ALTERNATIVE: BLDG1425-FMR

PRINCIPAL STUDY PARAMETERS:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects

STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004)
DISCOUNT RATE: 3.1% Real (exclusive of general inflation)
BASE CASE LCC FILE: 1425BASE.LCC

ALTERNATIVE LCC FILE: 1425-FMS.LCC
COMPARISON OF PRESENT-VALUE COSTS

BASE CASE: ALTERNATIVE: SAVINGS
BLDG1425BASE BLDG1425-FMR FROM ALT.

INITIAL INVESTMENT ITEM(S): ===-======o=  —meemmmooo oooooooemoo-

CASH REQUIREMENTS AS OF SERVICE DATE $0 $558 -$558
SUBTOTAL $0 $558 -$558

FUTURE COST ITEMS:
ANNUAL AND NON-AN. RECURRING COSTS $41,840 $41,840 $0
ENERGY-RELATED COSTS $71,752 $67,753 $3,999
. SUBTOTAL $113,592 $109,593 $3,999
‘ TOTAL P.V. LIFE-CYCLE COST $113,592 $110,151 $3,442

NET SAVINGS FROM ALTERNATIVE BLDG1425-FMR COMPARED TO ALTERNATIVE BLDG1425BASE

Net Savings = P.V. of non-investment savings $3,999
Increased total investment $558
Net Savings: $3,442

Note: the SIR and AIRR computations include differential initial costs,
capital replacement costs, and resale value (if any) as investment costs,
per NIST Handbook 135 (Federal and MILCON analyses only).

SAVINGS-TO-INVESTMENT RATIO (SIR)
FOR ALTERNATIVE BLDG1425-FMR COMPARED TO ALTERNATIVE BLDG1425BASE

P.V. of non-investment savings

‘ Increased total investment
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ADJUSTED INTERNAL RATE OF RETURN (AIRR)

FOR ALTERNATIVE BLDG1425-FMR COMPARED TO ALTERNATIVE BLDG1425BASE
(Reinvestment rate = 3.10%; Study period = 10 years)

Energy
type

Electricity
Central Steam

Energy
type

Electricity:
co2 (Mg) :
SOx (Kg):
NOx (Kg) :

Central Steam:

Cco2 (Xg) :
SOx (Kg) :
NOx (Kg) :
Total:

co2 (Mg) :
SOx (Kg) :
NOx (Kg) :

AIRR = 25.55%

ESTIMATED YEARS TO PAYBACK

Simple Payback occurs in year 2
Discounted Payback occurs in year 2

ENERGY SAVINGS SUMMARY

Units = -------- Annual Consumption --------- Life-Cycle
Base Case Alternative Savings Savings

kWh 265,769 265,769 0 -0

Pound 254,000 254,000 0 0

EMISSIONS REDUCTION SUMMARY

--- Annual Emissions --- Annual Life-Cycle
Base Case Alternative Reduction Reduction
154 .4 154 .4 0.0 0.0
1,297.1 1,297.1 0.0 0.0
662.2 662.2 0.0 0.0

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

154 .4 154 .4 0.0 0.0
1,297.1 1,297.1 0.0 0.0
662.2 662.2 0.0 0.0




NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95)

BASE CASE: BLDG1425BASE
ALTERNATIVE: BLDG1425-PLC

PRINCIPAL STUDY PARAMETERS:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects
STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004)
DISCOUNT RATE: 3.1% Real (exclusive of general inflation)
BASE CASE LCC FILE: 1425BASE.LCC

ALTERNATIVE LCC FILE: 1425-PLC.LCC

COMPARISON OF PRESENT-VALUE COSTS

BASE CASE: ALTERNATIVE: SAVINGS
BLDG1425BASE BLDG1425-PLC FROM ALT.
INITIAL INVESTMENT ITEM(S): = =—=----=-==----  =—-==so--coc=  —-o--oaco-o-
CASH REQUIREMENTS AS OF SERVICE DATE $0 $11,518 -$11,518
SUBTOTAL $0 $11,518 -$11,518
FUTURE COST ITEMS:
ANNUAL AND NON-AN. RECURRING COSTS $41,840 $41,840 $0
ENERGY-RELATED COSTS $71,752 $53,859 $17,893
SUBTOTAL $113,592 $95,699 $17,893
TOTAL P.V. LIFE-CYCLE COST $113,592 $107,217 $6,375

NET SAVINGS FROM ALTERNATIVE BLDG1425-PLC COMPARED TO ALTERNATIVE BLDG1425BASE

Net Savings = P.V. of non-investment savings $17,893
- Increased total investment $11,518
Net Savings: $6,375

Note: the SIR and AIRR computations include differential initial costs,
capital replacement costs, and resale value (if any) as investment costs,
per NIST Handbook 135 (Federal and MILCON analyses only) .

SAVINGS-TO-INVESTMENT RATIO (SIR)
FOR ALTERNATIVE BLDG1425-PLC COMPARED TO ALTERNATIVE BLDG1425BASE

P.V. of non-investment savings

Increased total investment
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ADJUSTED INTERNAL RATE OF RETURN (AIRR)

FOR ALTERNATIVE BLDG1425-PLC COMPARED TO ALTERNATIVE BLDG1425BASE

(Reinvestment rate =

Energy
type

Electricity
Central Steam

Energy
type

Electricity:
co2 (Mg):
SOx (Kg) :
NOx (Xg) :

Central Steam:

Cco2 (Kg) :
Sox (Kg) :
NOx (Kg) :

Total:
co2 (Mg) :
Sox (Kg) :
NOx (Kg):

3.10%; Study period = 10 years)

AIRR = 7.

ESTIMATED YEARS TO PAYBACK

Simple Payback occurs in year 6
Discounted Payback occurs in year 7

ENERGY SAVINGS SUMMARY

Units ~  =-------- Annual Consumption --------- Life-Cycle
Base Case Alternative Savings Savings
kwWh 265,769 249,395 16,374 163,740
Pound 254,000 73,500 180,500 1,805,000
EMISSIONS REDUCTION SUMMARY
--- Annual Emissions --- Annual Life-Cycle
Base Case Alternative Reduction Reduction
154.4 144.9 9.5 95.1
1,297.1 1,217.2 79.9 498.7
662.2 621.4 40.8 408.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
154 .4 144.9 9.5 95.1
1,297.1 1,217.2 79.9 498.7
662.2 621.4 40.8 408.0
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NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95)

BASE CASE: BLDG1425BASE
ALTERNATIVE: BLDG1425-DDC

PRINCIPAL STUDY PARAMETERS:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects

STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004)
DISCOUNT RATE: 3.1% Real (exclusive of general inflation)
BASE CASE LCC FILE: 1425BASE.LCC

ALTERNATIVE LCC FILE: 1425-DDC.LCC

COMPARISON OF PRESENT-VALUE COSTS

BASE CASE: ALTERNATIVE: SAVINGS
BLDG1425BASE BLDG1425-DDC FROM ALT.
INITIAL INVESTMENT ITEM(S) : . mTomsssososs memssoooosoes moomsoemoees
CASH REQUIREMENTS AS OF SERVICE DATE $0 $48,993 -%$48,993
SUBTOTAL $0 $48,993 -$48,993
FUTURE COST ITEMS:
ANNUAL AND NON-AN. RECURRING COSTS $41,840 $31,147 $10,693
ENERGY-RELATED COSTS $71,752 $49,072 $22,681
SUBTOTAL $113,592 $80,218 $33,374
TOTAL P.V. LIFE-CYCLE COST $113,592 $129,211 -%15,619

NET SAVINGS FROM ALTERNATIVE BLDG1425-DDC COMPARED TO ALTERNATIVE BLDG1425BASE

Net Savings = P.V. of non-investment savings $33,374
- Increased total investment $48,993
Net Savings: -$15,619

Note: the SIR and AIRR computations include differential initial costs,
capital replacement costs, and resale value (if any) as investment costs,
per NIST Handbook 135 (Federal and MILCON analyses only) .

SAVINGS-TO-INVESTMENT RATIO (SIR)
FOR ALTERNATIVE BLDG1425-DDC COMPARED TO ALTERNATIVE BLDG1425BASE

P.V. of non-investment savings

Increased total investment
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ADJUSTED INTERNAL RATE OF RETURN (AIRR)

FOR ALTERNATIVE BLDG1425-DDC COMPARED TO ALTERNATIVE BLDG1425BASE

(Reinvestment rate = 3.10%; Study period = 10 years)

AIRR = -0.78%

ESTIMATED YEARS TO PAYBACK

Simple Payback never reached during study period
Discounted Payback never reached during study period

ENERGY SAVINGS SUMMARY

Energy Units ~ -------- Annual Consumption --------- Life-Cycle
type Base Case Alternative Savings Savings
Electricity kWh 265,769 246,561 19,208 192,080
Central Steam Pound 254,000 70,000 184,000 1,840,000
EMISSIONS REDUCTION SUMMARY
Energy --- Annual Emissions --- Annual Life-Cycle
type Base Case Alternative Reduction Reduction
Electricity:

co2 (Mg) : 154 .4 143.2 11.2 111.6
Sox (Kg) : 1,297.1 1,203.4 93.7 585.0
NOx (Kg) : 662.2 614.3 47.9 478.6
Central Steam:

co2 (Kg): 0.0 0.0 0.0 0.0
SOx (Kg) : 0.0 0.0 0.0 0.0
NOx (Kg) : 0.0 0.0 0.0 0.0
Total:

co2 (Mg) : 154.4 143.2 11.2 111.6
SOx (Kg) : 1,297.1 1,203.4 93.7 585.0
NOx (Kg) : 662.2 614.3 47.9 478.6
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BUILDING 3136




BLCC SUMMARY FOR BLDG3136BASE

PRESENT VALUE ANNUAL VALUE
INITIAL COST (AS OF SERVICE DATE) $0 $0
ANNUALLY RECURRING OM&R COSTS $19,902 - " $2,345
ENERGY COSTS $100, 793 $11,876
LESS: REMAINING VALUE ( $0) ( $0)
TOTAL LCC $120,694 $14,221
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BLCC SUMMARY FOR BLDG3136-FMR

PRESENT VALUE ANNUAL VALUE
INITIAL COST (AS OF SERVICE DATE) $558 $66
ANNUALLY RECURRING OM&R COSTS $19,902 $2,345
ENERGY COSTS $96,794 $11,405
LESS: REMAINING VALUE ( $0) ( $0)
$117,253 $13,816

TOTAL LCC
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BLCC SUMMARY FOR BLDG3136-PLC

PRESENT VALUE ANNUAL VALUE
INITIAL COST (AS OF SERVICE DATE) $10,646 $1,254
ANNUALLY RECURRING OM&R COSTS $19,902 $2,345
ENERGY COSTS $82,855 $9,763
LESS: REMAINING VALUE ( $0) ( $0)
$113,403 $13,362

TOTAL LCC
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BLCC SUMMARY FOR BLDG3136-DDC

PRESENT VALUE ANNUAL VALUE

INITIAL COST (AS OF SERVICE DATE) $48,614 $5,728
ANNUALLY RECURRING OM&R COSTS $10,736 $1,265
ENERGY COSTS $77,243 $9,102
LESS: REMAINING VALUE ( 50) ( $0)
$136,593 $16,095

TOTAL LCC
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. NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95)

BASE CASE: BLDG3136BASE
ALTERNATIVE: BLDG3136-FMR

PRINCIPAL STUDY PARAMETERS :

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects
STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004)
DISCOUNT RATE: 3.1% Real (exclusive of general inflation)
BASE CASE LCC FILE: 3136BASE.LCC

ALTERNATIVE LCC FILE: 3136-FMR.LCC

COMPARISON OF PRESENT-VALUE COSTS

BASE CASE: ALTERNATIVE: SAVINGS
BLDG3136BASE BLDG3136-FMR FROM ALT.

INITIAL INVESTMENT ITEM(S):  =======c=====  —cmce-mmoooo  —omooooooooo

CASH REQUIREMENTS AS OF SERVICE DATE $0 $558 -$558
SUBTOTAL $0 $558 -$558

FUTURE COST ITEMS:
ANNUAI, AND NON-AN. RECURRING COSTS $19,902 $19,902 $0
ENERGY-RELATED COSTS $100,793 $96,794 $3,999
. SUBTOTAL $120,694 $116,695 $3,999
TOTAL P.V. LIFE-CYCLE COST $120,694 $117,253 $3,442

NET SAVINGS FROM ALTERNATIVE BLDG3136-FMR COMPARED TO ALTERNATIVE BLDG3136BASE

Net Savings = P.V. of non-investment savings $3,999
- Increased total investment $558
Net Savings: $3,442

Note: the SIR and AIRR computations include differential initial costs,
capital replacement costs, and resale value (if any) as investment costs,
per NIST Handbook 135 (Federal and MILCON analyses only).

SAVINGS-TO-INVESTMENT RATIO (SIR)
FOR ALTERNATIVE BLDG3136-FMR COMPARED TO ALTERNATIVE BLDG3136BASE

P.V. of non-investment savings

. Increased total investment




ADJUSTED INTERNAL RATE OF RETURN (AIRR)

FOR ALTERNATIVE BLDG3136-FMR COMPARED TO ALTERNATIVE BLDG3136BASE
(Reinvestment rate = 3.10%; Study period = 10 years)

Energy
type

Electricity
Central Steam

Energy
type

Electricity:
co2 (Mg) :
SOx (Kg) :
NOx (Kg):

Central Steam:

co2 (Kg):
SOx (Kg):
NOx (Kg) :
Total:

co2 (Mg) :
SOx (Kg) :
NOx (Kg) :

AIRR = 25.55%

ESTIMATED YEARS TO PAYBACK

Simple Payback occurs in year 2
Discounted Payback occurs in year 2

ENERGY SAVINGS SUMMARY

Units ~  --=-=---- Annual Consumption --------- Life-Cycle
Base Case Alternative Savings Savings

kWh 346,101 346,101 0 0

Pound 433,650 433,650 0 0

EMISSIONS REDUCTION SUMMARY

--- Annual Emissions --- Annual Life-Cycle
Base Case Alternative Reduction Reduction
201.0 201.0 0.0 0.0
1,689.2 } 1,689.2 0.0 0.0
862.3 862.3 0.0 0.0

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

201.0 201.0 0.0 0.0
1,689.2 1,689.2 . 0.0 0.0
862.3 862.3 0.0 0.0
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NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95)

BASE CASE: BLDG3136BASE
ALTERNATIVE: BLDG3136-PLC

PRINCIPAL STUDY PARAMETERS:

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects
STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004)
DISCOUNT RATE: 3.1% Real (exclusive of general inflation)
BASE CASE LCC FILE: 3136BASE.LCC

ALTERNATIVE LCC FILE: 3136-PLC.LCC

COMPARISON OF PRESENT-VALUE COSTS

BASE CASE: ALTERNATIVE: SAVINGS
BLDG3136BASE BLDG3136-PLC FROM ALT.
INITIAL INVESTMENT ITEM(S): = =--=-==---=---  —-c----===-c-- —-c---o-----
CASH REQUIREMENTS AS OF SERVICE DATE $0 $10,646 -$10,646
SUBTOTAL $0 $10,646 -$10,646
FUTURE COST ITEMS:
ANNUAL AND NON-AN. RECURRING COSTS $19,902 $19,902 $0
ENERGY-RELATED COSTS $100,793 $82,855 $17,938
SUBTOTAL $120,694 $102,757 $17,938
TOTAL P.V. LIFE-CYCLE COST $120,694 $113,403 $7,292

NET SAVINGS FROM ALTERNATIVE BLDG3136-PLC COMPARED TO ALTERNATIVE BLDG3136BASE

Net Savings = P.V. of non-investment savings $17,938
Increased total investment $10,646
Net Savings: $7,292

Note: the SIR and AIRR computations include differential initial costs,
capital replacement costs, and resale value (if any) as investment costs,
per NIST Handbook 135 (Federal and MILCON analyses only).

SAVINGS-TO-INVESTMENT RATIO (SIR)
FOR ALTERNATIVE BLDG3136-PLC COMPARED TO ALTERNATIVE BLDG3136BASE

P.V. of non-investment savings

Increased total investment
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ADJUSTED INTERNAL RATE OF RETURN (AIRR)
FOR ALTERNATIVE BLDG3136-PLC COMPARED TO ALTERNATIVE BLDG3136BASE
(Reinvestment rate = 3.10%; Study period = 10 years)

AIRR = 8.62%

ESTIMATED YEARS TO PAYBACK

Simple Payback occurs in year 6
Discounted Payback occurs in year 7

ENERGY SAVINGS SUMMARY

Energy Units ~  -------- Annual Consumption --------- Life-Cycle
type Base Case Alternative Savings Savings
Electricity kWh 346,101 335,997 10,104 101,040
Central Steam Pound 433,650 239,400 194,250 1,942,500

EMISSIONS REDUCTION SUMMARY

Energy --- Annual Emissions --- Annual Life-Cycle
type Base Case Alternative Reduction Reduction
Electricity:
co2 (Mg): 201.0 185.2 5.9 58.7
SOx (Kg): 1,689.2 1,639.8 49.3 307.7
NOx (Kg) : 862.3 837.1 25.2 251.7
Central Steam:
Co2 (Kg) : 0.0 0.0 0.0 0.0
SOx (Kg) : 0.0 0.0 0.0 0.0
NOx (Kg) : 0.0 0.0 0.0 0.0
Total:
Cco2 (Mg) : 201.0 195.2 5.9 58.7
SOx (Kg) : 1,689.2 1,639.8 49.3 307.7
NOx (Kg) : 862.3 837.1 25.2 251.7




NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS

BASE CASE: BLDG3136BASE
ALTERNATIVE: BLDG3136-DDC

PRINCIPAL STUDY PARAMETERS:

(version 4.20-95)

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects
STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004)
DISCOUNT RATE: 3.1% Real (exclusive of general inflation)
BASE CASE LCC FILE: 3136BASE.LCC

ALTERNATIVE LCC FILE: 3136-DDC.LCC

COMPARISON OF PRESENT-VALUE COSTS

BASE CASE: ALTERNATIVE: SAVINGS
BLDG3136BASE BLDG3136-DDC FROM ALT.
INITIAL INVESTMENT ITEM(S): = =-=--=====--=-=-=-  ——-==--c----c--  —--eocco----
CASH REQUIREMENTS AS OF SERVICE DATE $0 $48,614 -548,614
SUBTOTAL $0 $48,614 -$48,614
FUTURE COST ITEMS:
ANNUAL AND NON-AN. RECURRING COSTS $19,902 $10,736 $9,166
ENERGY-RELATED COSTS $100,793 $77,243 $23,550
SUBTOTAL $120,694 $87,979 $32,715
TOTAL P.V. LIFE-CYCLE COST $120,694 $136,593 -$15,899

NET SAVINGS FROM ALTERNATIVE BLDG3136-DDC COMPARED TO ALTERNATIVE BLDG3136BASE

Net Savings = P.V. of non-investment savings $32,715
- Increased total investment $48,614
Net Savings: -$15,899

Note: the SIR and AIRR computations include differential initial costs,
capital replacement costs, and resale value (if any) as investment costs,
per NIST Handbook 135 (Federal and MILCON analyses only).

SAVINGS-TO-INVESTMENT RATIO (SIR)
FOR ALTERNATIVE BLDG3136-DDC COMPARED TO ALTERNATIVE BLDG3136BASE

P.V. of non-investment savings

. Increased total investment




ADJUSTED INTERNAL RATE OF RETURN (AIRR)

FOR ALTERNATIVE BLDG3136-DDC COMPARED TO ALTERNATIVE BLDG3136BASE

(Reinvestment rate = 3.10%; Study period = 10 years)

AIRR = -0.90%

ESTIMATED YEARS TO PAYBACK

Simple Payback never reached during study period
Discounted Payback never reached during study period

ENERGY SAVINGS SUMMARY

Energy Units ~  =------- Annual Consumption --------- Life-Cycle
type Base Case Alternative Savings Savings
Electricity kWh 346,101 332,211 13,890 138,300
Central Steam Pound 433,650 228,000 205,650 2,056,500
EMISSIONS REDUCTION SUMMARY
Energy --- Annual Emissions --- Annual Life-Cycle
type Base Case Alternative Reduction Reduction
Electricity:

Cco2 (Mg) : 201.0 193.0 8.1 80.7
SOx (Kg) : 1,689.2 1,621.4 67.8 423.0
NOx (Kg) : 862.3 827.7 34.6 346.1
Central Steam:

Cco2 (Kg): 0.0 0.0 0.0 0.0
SOx (Kg) : 0.0 0.0 0.0 0.0
NOx (Kg) : 0.0 0.0 0.0 0.0
Total:

co2 (Mg) : 201.0 193.0 8.1 80.7
SOx (Kg) : 1,689.2 1,621.4 67.8 423.0
NOx (Kg) : 862.3 827.7 34.6 346.1
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APPENDIX G
COST DATA




BUILDING 200
BUILDING 219
BUILDING 247
BUILDING 1425
BUILDING 3136

PRICING FOR FMR

2 POINTS x $500 = $1,000
3 POINTS x $500 = $1,500
1 POINT x $500 = $500
1 POINT x $500 = $500
1 POINT x $500 = $500

+ 4+ 4+ + +

Design -

5.5%

$55

$82.5
$27.5
$27.5
$27.5

+ o+ o+ o+ +

SIOH
6.0%

$60
$90
$30
$30
$30

Total
Cost

$1115
$1673
$557.5
$557.5
$557.5




PRICING FOR PLC

BUILDING 200

Advanced Control Technologies $12,500
T™S $10,300
$22,800 +~2 = $11,400 Average
$627 (Design 5.5%)

$684 (SIOH 6.0%)
$12,711 Total
BUILDING 219
Advanced Control Technologies $11,500
™S $10.950
$22,450 + 2 =$11,225 Average
$617 (Design 5.5%)
$674 (SIOH 6.0%)
$12,516 Total
BUILDING 247

Advanced Control Technologies $13,000
™S $13.750
$26750 -2 = $13,375 Average
$736 (Design 5.5%)
$803 (SIOH 6.0%)
$14,914 Total

BUILDING 1425

Advanced Control Technologies $10,400
™S 10,260
$20,660 ~2 = $10,330 Average
$568 (Design 5.5%)

$620 (SIOH 6.0%)
$11,518 Total
BUILDING 3136
Advanced Control Technologies $9,100
TMS $9.995
$19,095 -2 = $9,548 Average
$525 (Design)
$573 (SIOH)
$10,646 Total




Ft. Belvoir EMS Study
EMS Cost Estimate - Advanced Control Technologies

BUILDING 200 25 POINTS x $500
BUILDING 219 23 POINTS x $500
BUILDING 247 36 POINTS x $500
BUILDING 1425 16 POINTS x $500
BUILDING 3136 14 POINTS x $500

G-3

$12,500
$11,500
$13,000
$10,400

$9,100
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POWER DYNAMICS CORPORATION

1300 MERCANTILE LANE LANDOVER, MD 20785
(301) 773-0500 FAX (301) 3060-2040

Januarv 13, 1995

Mr, Dave Smilh

Einhorn, Yaffee, Prescott
'he Flour Mill

1000 Potomac Strest, NW
Washington., DC 20007-3238

Re: Fort Belveir, Virginia
Enerayv Management Studv

Dedr Mr. Swmliih:

Thank vou for vour recent interest in our products and

services. Pledase [find enclused 4 ygyenerdl proposal overview

that oan be used for cach of the five (5) buildings. We

\ have also enclosed budgeting tor each builgding based on the
.’ "~ information you provided us., '

Please review and respond with any questions yvou may have.
We hope all the information provided will be of benefit. We
have represented the TMS/Facilitec Equipment for over geven
(7) vears dand have been in the EMS businessg since 1976.

Regards,
Dﬂﬁ?u/f 55/@674-_
Donald G. Dacon

DGB/81Dp
Enclosure(s)




([
POWER DYNAMICS CORPORATION
LARGU PAKK SUITE 162
13nn MERCANTILE LANE LANDOVER, MD 20786
(301) 773-0500 FAX (301) 386-2646

January 13, 1995

TO:

RE:

The

Mr. Ddve Smith
Einhorn. Yaffee, DPrescott

Fort Belvoir, Virginia / EMS Study
Propoesal Overview

following is a description of what each building

propogal will include.

“A. One (1) TM3 500 programmable stand alone DDC controller
with LCD screen display, PC Tvpe kevboard, flash ram
back-up card and telephone communication 9600 Baud Nata
Modaom.

B, X # of RTU-1000 Unitarv Input/0utput point controllers.
Each RTU hac six (6) point capability.

C. Comnection of Lhe RTU-1000 Dligital outputs to the
carrier current command module (supplied by others)
input terminals. Note: Pricing Jjs based on wire to
carrier current device located within 20 feet of the RTU
1000 mounting location and being in the game physical
Toom.

D. Programming of the TMS 500 for echeduled oontrol of tho
DDC ovulpuls to the carriler current gdevice.

E, One (1) year full labor and parts warranty on all
equipment provided by PDC from start-up.

F. 1Initial check-out. system start-up and training for all
PDC supplied equipment.

Notes:

1. Al needed dedicated phone line(s) tor remote
communlications to be provided by others.

2. All pricing shown is for budgeting purpoces only, and is

based © on information provided and similar tvpe
application history. We will provide concise pricing
per request, and only after individual building walk-
through.

G5
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POWER DYNAMICS CORPORATION

LARCO PARK SUITE 152
1300 MERCANTILE LANE LANDOVER, ML 20785
{301) 773-0500 FAX (3n1) 3R6.2646 :

January 13, 1995

TO:

RE:

1.

Mr. David Smith
Einhorn, Yaffee, Prascott

Fort Belvolr, virginia / EMS study
Individual Building Dudgeting

Building 200 S 10.300.00

hree (3) RTU -1000's
Seventeen (17) points

v

Bullding 21Y 10.950.00

Four (4) RTU-1000's
Twentv-three (23) points

Buildina 247 S 13,740.00

Seven (7) RTU-1000's
Ihirty-eight. (3R) points

Building 1425

v

10,260.00

Three (3} RTU - 1000's
Sixteen (16) points

Building (No #) S 9.,995.00

Three (3) RTU - 1000's
Fourteen (14) points

Notes:

AN w

9 o !

All buildings looked at geparatelv regarding ocarrier
current. .

Each building will have bagic programmable control.

We have combined four (4) fan coil units to one (1)
point.

Fach building has separate control capabilities via
provided TMS-500,

More detail, buildiny by building, provided per request.
Tt all huildings are done at once, please allow 4 to G%
discount for budgeting purposses.

Utility usage reduction / savings analysis available per
request.

All information provided for budgeting purposes only.

G-




BUILDING 200
Johnson Controls
Honeyewell
Andover

BUILDING 219
Johnson Controls
Honeywell
Andover

BUILDING 247
Johnson Controls
Honeywell
Andover

BUILDING 1425
Johnson Controls
Honeywell
Andover

BUILDING 3136
Johnson Controls

Honeywell
Andover

PRICING FOR DDC

$60,000

$89,600

$62.320

$211,920 +~ 3= $70,640 Average
$3,885 (Design 5.5%)

$4.238 (SIOH 6.0%)
$78,76f Total
7
$64,000
$65,400
$113.980*

$129,400 +2 = $64,700 Average
$3,559 (Design 5.5%)

$3.882 (SIOH 6.0%)
$72,141Total
$79,800
$77,000
$329.940*

$156,800 ~ 2 = $78,400 Average
$4,312 (Design 5.5%)

$4.704 (SIOH 6.0%)
$87,416 Total

$48,280

$39,600

$99.200*

$87,880 + 2 = $43,940 Average
$2,417 (Design 5.5%)

$2.636 (SIOH 6.0%)
$48,993 Total
$46,100
$34,700
$50,000

$130,800 ~ 3= $43,600 Average
$2,398 (Design 5.5%)
$2.616 (SIOH 6.0%)
$48,614 Total

* value not used in averaging because of excessive disparity from other values

G-1




. ESTIMATED ANNUAL MAINTENANCE COSTS FOR
EXISTING PNEUMATIC SYSTEMS

BUILDING 200
Material Labor
3 - Constant Volume Single Zone AHUs $1,500 $1,560
2 - Constant Volume Multi-Zone AHUs $1,300 $1,560
1 - 100% Outside AHU $200 $260
1 - Chiller $200 $260
5 - Pumps $250 $325
1 - ATC Compressor $200 $520
1 - Refrigerated Air Dryer $100 $260
$3,750 +  $4,745 = $8,495 Total
BUILDING 219
Material Labor
1 - Constant Volume Single Zone AHU $500 $520
2 - Constant Volume Built-Up AHU $700 $1,040
. 1 - Hot Water Convertor $300 $520
1 - Change-Over System $100 $65
3 - Pumps $150 $195
2 - Chillers $400 $520
1 - ATC Compressor $200 $520
1 - Refrigerated Air Dryer $100 $260
$2,450 + $3,640 = $6,090 Total
BUILDING 247
Material Labor
1 - Built-Up Penthouse AHUs $500 $1,040
20-Constant Volume AHUs $5,000 $5,200
1 - Centrifugal Chiller and Tower $700 $260
9 - Pumps $450 $585
1 - ATC Compressor $200 $520
1 - Refrigerated Air Dryer __ %100 _$260

$6,950 +  $7,865 =$14,815 Total




BUILDING 1425

52-Fan Coil Units

1 - Hot Water Convertor

1 - Chiller

1 - Changer-Over System
3 - Pumps

1 - ATC Compressor

1 - Refrigerated Air Dryer

BUILDING 3136

1 - Hot Water Convertor

1 - Chiller

1 - Changer-Over System
2 - Pumps

1 - ATC Compressor

1 - Refrigerated Air Dryer

Material
$780
$150
$200
$100
$150
$200
$100

$1,680

Material
$150
$200
$100
$100
$200
$100
$850

Labor
$1,690
$260
$260
$65
$195
$520

$260

+  $3,250 = $4,930 Total

Labor
$260
$260

$65
$130
$520

$260
+ $1,495=82,345 Total




. ESTIMATED ANNUAL MAINTENANCE COSTS FOR
NEW DDC SYSTEMS

BUILDING 200
Material Labor
3 - Constant Volume Single Zone AHUs $300 $780
2 - Constant Volume Multi-Zone AHUs $300 $520
1 - 100% Outside AHU $100 $130
1 - Chiller $100 $130
5 - Pumps $250 $325
$1,050 + $1,885=$2,935 Total
BUILDING 219
' Material Labor
1 - Constant Volume Single Zone AHU $100 $260
2 - Constant Volume Built-Up AHU $200 $390
1 - Hot Water Convertor $300 $390
1 - Change-Over System $100 $65
. 3 - Pumps $150 $195
2 - Chillers $100 $130
$950 + $1,430=$2,380 Total
BUILDING 247
Material Labor
1 - Built-Up Penthouse AHUs $300 $520
20-Constant Volume AHUs $5,000 $5,200
1 - Centrifugal Chiller and Tower $200 $260
9 - Pumps —$450 _8$585

$5,950 + $6,565=9$12,515 Total

G0




BUILDING 1425

52-Fan Coil Units

1 - Hot Water Convertor
1 - Chiller

1 - Changer-Over System
3 - Pumps

BUILDING 3136

1 - Hot Water Convertor
1 - Chiller

1 - Changer-Over System
2 - Pumps

Gl

Material Labor

$780 $1,690

$150 $260

$150 $130

$100 $65

$150 $195
$1,330 +  $2,340 =$3,670 Total
Material Labor

$150 $260

$200 $260

$100 $65

$100 $130

$550 +  $715=81,265 Total




Johnson Controls, Inc.

Systems and Services Division
“ 5740 General Washington Drive

Post Office Box 11248

Alexandria, VA 22312

Tel. 703/750 3250

JBHNSON
CONTR I_S Attn: Mr. Dave Smith

1000 Potomac St. L1 NW
Washington, DC 20007
December 17, 1993

Ref:  Fort Belvoir Building Automation

Dear Dave:

This letter is in reference to the pricing information that you requested for buildings 200, 219,
247, 1425 and 3136 at Fort Belvoir.

After our site visit on 12/10/93, Julio and I created the following unit pricing scenario to
assist you in writing your final study for the Baltimore Corp. of Engineers. The pricing was
. broken out by systems which were surveyed along with the necessary components to connect
’ each building into one network. The pricing breakouts are as follows:

System Price

Boiler Control $ 4,600.00
Chiller Control $ 5,200.00
Air Handling Unit $ 5,900.00

Additional Components

Network Control Unit ( 1 slot) $10,000.00
Ethernet Router $ 6,600.00
Operator Workstation $25,000.00

Please refer to the attached point schedules to see the system points.

Please feel free to contact me at any time with any questions that you may have pertaining to
this project.

Sincerely,

Johnson Controls, Inc.

Thomas J. George

G’{ Z Account Manager
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JuL 87 'S4 @3:22PM SENT BY HONEYWELL — VA-22

Facsimile Cover Sheet

To: DAVID L SMITH PE
Company: EINHORN YAFFEE PRESCOTT
Phone: 202/471-5082
Fax: 202/471-5050

From: RICHARD N. PRIDGEON

Company: HONEYWELL, INC.
Phone: (703)749-2072
Fax; (703)749-2093

Date: 07/07/94
Pages Including this
cover page: 4

Comments:
DAVID,

SORRY FOR THE DELAY IN GETTING THIS INFORMATION TO YOU. PLEASE CALL
WITH ANY QUESTIONS. | WILL FOLLOW UP WITH INFO ON ESUSA AND LON WORKS

THANK YQU
RNP

.1




/ VY- U0 'S4 B3:123PM SENT BY HONEYWELL

7

Honeywell Inc,
1766 Old Meadow Ln
McLean va 22102-4387

July 7, 1994

Mr. David L. Smith, P.E,
Einhorn Yaffee Prescott
The Flour Mill

1000 Potornac Street, NW
Washington, DC 20007

Ref.: Fort Belvior
Energy Management System - Budget Pricing

Dear David:

-BLDG. 200

. -BLDG. 219
-BLDG. 247
-BLDG. 1425

-BLDG. 3136

va-22

pP.2
Honeyweljj

These cost figures are based on a turnkey installation of a state of the art Direct Digital Control System

consisting of the following qualifications:

+ All major pieces of mechanical e

Water Converters cte.) will be controljad by a stand alone mastar DD

volatile memory, communication hardware/software and the abili
routines and control loop logic without any additional panels or

~All unitary or terminal mechanical
controlled by stand alone save DDC panels which require com
real ime clock functions but can function in a "degraded"

master.

-The cost of a Graphic Operators Workstation(location to be determined)
including all data file generation, parameters and graphic creation has been included

-All electrical work will be
work in mechanical rooms(low and line voltage) to be

GAT

cquipment(Fan Coil Units) will be
munication with a master DDC panel for
mode upon loss of communication with the

quipment (i.c. AHU, Chillers, Boilers, Hot
C panel with a real time clock, non-
ty to operate all energy management
Host processors.

performed per the Natioaal Electric Code with all
installed in EMT conduit as a minimum,




JUL W 'S4 @3:23PM SENT BY HONEYWELL ~ VR-22

Mr. David L. Smith, P.E.
July 7, 1994
Page - 2

-All pneumatic tubing will be hard copper if exposed and soft copper if
concealed yet accessible if part of a smoke contro! system. All other exposed pneumatic tubing will be
Plastic run in EMT conduit.

-The sttached cost figures {nclude complets AUTO CAD REV 12 submittat
drawings with the following:

-Riser diagrams

-Flow diagrams

*Point to point wiring diagrams with wire lists
-Software logic ladder diagrams

-Installation details

-As-built drawings

-Also included in these costs are O&M Manuals, Programmers Manuals,
Operators Guide etc,

-Four(4) training sessions (on site) at eight(8) hours each are included for
classes up 10 six operators.

-All work and material installed will be guaranteed to operate as designed for a
period of one(1) year after owner acceptance.

I hope this information is sufficient for your needs, if you have any questions please feel free to contact me
at 703/749-2072,

RICHARD N, PRIDGEON, JR.
SENIOR SALES ENGINEER
703/749-2072

618

)




JUL @7 'S4 ©3:23PM SENT EY HONEYWELL VR-22 P.4

. FORT BELVIQR ENERGY MANAGEMENT SYSTEM
BUDGETARY PRICING - JULY 1994

BUILDING MECHANICAL EQUIPMENT COST/EA. QTY TOTAL

BLDG, 200 ,
SINGLE ZONE AHU : 11,200.00 3 33,600.00
MULTIZONE AHU(3 ZONES) 15,200.00 1 15,200.00
MULTIZONE AHU(7 ZONES) 18,400.00 1 18,400,00
SINGLE ZONE- 100% OA 8,000.00 1 8,000.00
CHILLER(2 STAGE) 6,400.00 1 6,400.00
BOILER 8,000.00 1 8,000,00
SUBTOTAL 89,600.00
BLDG. 219
AHU 1B 10,400.00 1 10,400.00
AHU 1A 11,200.00 1 11,200.00
FAN COIL UNITS 500.00 38 19,000,00
BOILERS 3,200.00 2 6,400.00
HOT WATER CONVERTOR 4,000.00 2 8,000.00
PAKAGED CHILLER 3,200.00 1 3,200.00
SPLIT AIR COOLED CHILLER 3,200.00 1 3,200.00
DUAL TEMP WATER LOOP 4,000.00 1 4,000.00
SUBTOTAL 65,400.00
BLDG. 247
eequtANTwewms-Aﬁw~-—-s;oeom~_zo“lso,oooxae— PELETE
AUDITORIUM AHU 8,800.00 1 8,800.00
. FAN COIL UNITS 500.00 93 46,500.00
BOILERS 4,800.00 2 9,600.00
CHILLER(CENTRIFICAL) 12,800.00 1 12.800.00
SUBTOTAL BRI 77 TOO
BLDG. 1425 !
FAN COIL UNITS 500,00 52 26,000.00
CHILLER 3,200.00 1 3,200.00
HOT WATER CONVERTOR 4,000.00 ) 4,000.00
DUAL TEMP WATER LOOP 6,400.00 1 6.400.00
' SUBTQTAL 39,600.00
BLDG. 3136 350,06
FAN COIL UNIT - $00.00 47 fe—see—ee- MATH ERRoR
HOT WATER CONVERTOR - 3,200.00 ( 3,200.00
CHILLER 3,200.00 1 3,200.00
DUAL TEMP. WATER LOOP . 4,800.00 1 4.800.00
SUBTOTAL 2596006
3Y,Too.00
GRAND TOTAL  456,700.00
' FTBLV.DOC




YULTLeT I U 14:56 ID:WASH GAS EMERGY SYS  TEL MO:783 911-8969

AR
CES

FAX TRANSMISSION

TO! ATTENTION: David Smith .
FIRNM: ’ Ein /wrn Yn#eg Prescott
FAX NUMBER; (202) 97/ 5050
FROM: NAME : Tiem wilson
PHONE NUMBER: ( 703)35y-333/
DATE: v/12/94
TIME: 2:44

susseer: Fr. Belw:. EmS

Number of pages being gent : <
(including thig cover ghaet)

Hard copy to follow in mail: vYes / No

NOTES:

HS26 PO1

Washlnxton Gas Energy Systema, Inc.
3500 Cherokee Avenus, Suily 310,

5-20

lexandria, VA 22312 « (703) 364-3331 « fax (703) 941-8969
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CES

July 12, 1994

Mr, David Smith

Einhorn Yaffee Prescott
Tha Flour Mill

1000 Potomac Street NW
wWashington, DC 20007-3238

RE: Ft. Balvoir Energy Management - Project No. 60692.80
Dear Mr. Smith:

Washington Gas Energy Sysetems, Inc. is pleased to provide
budget pricing on providing an Andover System for the following

buildings located at Fort Belvoir, Virginia, per your points list
dated 12/20/93:

Building 200 $ 62,320.00
. Building 21% $113,980.00
Bullding 1425 $ 99,220.00
Building 3136 $ 50,020.00
Building 247 8329,940.00

If you ahould have any questions regarding the above pricing,
please do not hesitate to contact me at (703) 354-3331.

S8incersly,

WASHINGTON GAS ENERGY SYSTEMS, INC.

4 A
Jardaes C. Wilson

Automation Specialist

JCW/as

62l

‘Washington Gas Energy Systams, inc.
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Ft. Belvoir EMS Study
EMS Cost Estimates - Johnson Controls

Bidg 200
Unit Extended

Component Units Quantity Cost Cost
Building EMS Controller Each 1 $10,000 $10,000
Multizone Air Handling Units Each 2 $6,500 $13,000
Single Zone Air Handling Units Each 4 $5,900 $23,600
Fan Coil Units Each 0 $560 $0
Exhaust Fans Each 4 $560 $2,240
Boilers Each 1 $5,200 $5,200
Chillers Each 1 $4,600 $4,600
Hot Water Convertors Each 0 $4,000 $0

Total $58,640
Bidg 219

Unit Extended

Component Units Quantity Cost Cost
Building EMS Controller Each 1 $10,000 $10,000
Multizone Air Handling Units Each 0 $6,500 $0
Single Zone Air Handling Units Each 2 $5,900 $11,800
Fan Coil Units Each 38 $560 $21,280
Exhaust Fans Each 2 $560 $1,120
Boilers Each 2 $5,200 $10,400
Chillers Each 2 $4,600 $9,200
Hot Water Convertors Each 0 $4,000 $0

Total $63,800




Bldg 247

Component

Building EMS Controiler
Multizone Air Handling Units
Fan Coil Units

Exhaust Fans

Boilers

Chillers

Hot Water Convertors

Bldg 1425

Component

Building EMS Controller
Multizone Air Handling Units
Single Zone Air Handling Units
Fan Coil Units

Exhaust Fans

Boilers

Chillers

Hot Water Convertors

Units

Each

Each

Each

Each

Each

Each

Each

Units

Each

Each

Each

Each

Each

Each

Each

Each

Unit

Quantity Cost
1 $10,000
0 $6,500
93 $560
5 $560
2 $5,200
1 $4,600
0 $4,000

Total

Unit

Quantity Cost
1 $10,000
0 $6,500
0 $5,900
52 $560
1 $560
0 $5,200
1 $4,600
1 $4,000

Total

C-232

Extended
Cost

$10,000
$0
$52,080
$2,800
$10,400
$4,600
$0

$79,880

Extended
Cost

$10,000
$0

$0
$29,120
$560

$0
$4,600
$4,000

$48,280




Bldg 3136

Unit Extended

Component Units Quantity Cost Cost
Building EMS Controfler Each 1 $10,000 $10,000
Multizone Air Handling Units Each 0 $6,500 $0
Single Zone Air Handling Units Each 0 $5,900 $0
Fan Coil Units Each 47 $560 $26,320
Exhaust Fans Each 2 $560 $1,120
Boilers Each 0 $5,200 $0
Chillers Each 1 $4,600 $4,600
Hot Water Convertors Each 1 $4,000 $4,000

Total $46,040
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Load management:
a profitable proposition.

Load management is an effective means of improving your
utility’s operating efficiency and reducing utility operating
costs by controlling deferrable loads with radio.

Control of deferrable loads such as air conditioners, water heaters, heat pumps and
irrigation pumps is the first tool to implement in a demand side management program.
Whether you are a reseller of electric power or a power generating utility, demand side
management offers a number of advantages to you and your customers.

Advantages For Power Generators

* Lowers capacity requirements, including transmission and substation needs

* Relieve regulatory and societal pressures caused by new power plant construction
* Provides another option in economic dispatch decision

* Improves customer relations

Advantages For Power Buyers

* Reduces demand charges or cost of power

* Improves load factor

* Lowers substation and distribution capacity requirements
* Improves customer relations

s




The Load Management System

Scientific-Atlanta’s Load Management System consists of:
Radio controlled switches to control the deferrable loads at residences and businesses.
Communications which include the standard VHF transmitters and interface devices.

The Master Controller where the control strategies are defined and commands are
issued to the radio transmitter.

Test equipment to verify system operation.




Radio Controlled Switches

The on-premise switch is the most important part of the load management system. Signals transmitted by the
radio under the direction of the system Master Controller are received by the switch. The received signal
causes the switch to disconnect one or more high consumption, deferrable loads. Typical loads include air
conditioners and hot water heaters. Load disconnect is accomplished by relays inside the switch. Scientific-
Atlanta offers switches for Scientific-Atlanta, Motorola Golay 23, 12 (Digita!), and General Electric 100, 101, 102
and S-A 105 coding formats.

Each switch can have up to four relays and/or relay drivers depending on the coding format. These are
available in certain combinations of 5 or 30 amp capacity. The relays respond individually to transmitted digital
codes—allowing separate control strategies for each load connected to the switch.

LOAD SHEDDING

The load shed sequence starts when the system Master Controller sends a digitally coded signal to the remote
transmitter controller and the radio transmitter. The digital coding allows the system to activate specific groups
of switches. Transmitting different digital codes activates different groups of switches.

When the switch receives the coded signal, it compares it to the address programmed into its memory. If the
code is correct for one of the switch’s relays, the appropriate relay will open, dropping the connected load from
the utility system.

RESTORING THE LOAD

When the relay in the switch opens, shedding the load, the microprocessor in the switch starts atimer. The
timer can be programmed for time-outs of 7.5, 15, 30 or 60 minutes. The actual time-out of the switch varies by
plus or minus 1.5 minutes, assuring that not all the disconnected appliances will come back on-line at the
same time. The time-out variable for each switch changes each time itis disconnected. This means that, on
average, no one consumer is disconnected longer than another. Atthe end of the time-out period, the relay
closes and the load is restored.

If a longer switch time-out is desired, a “refresh” message can be sent to those switches which have their
relays open. This “refresh’” message resets the timer to zero and starts the countdown again. This enables the
utility to keep a switch with a 7.5 minute time-out off for several hours, if desired. Air conditioners are typically
controlled 7.5 minutes out of every 30 minutes durng the time of expected peak. Water heaters can be turned
off entirely for 2 to 4 hours during the peak.

AFTER A POWER OUTAGE

Each switch also has the ability to disconnect

its load immediately after a power outage. This
“cold load pick-up” feature is selectable to aid

the system when it has been down for an extended
period and the system has lost its natural

diversity. If the ““cold load pick-up” feature is
selected, the switch will be off for one time-out
period (7.5, 15, 30, or 60 minutes) following

the power restoration.

TESTING THE SYSTEM

The switch also has the capability of storing a
record of the activity in memory. it logs the
number of activations of each relay, the number
of test messages received, and the period of time
since the counters were reset. This information

is recalled from the microprocessor memory by
using a Portable Counter Display (PCD). The PCD
uses an internally generated radio transmission
and optical coupling to access the stored information, eliminating the need to open the enclosure. Comparing
the number of activations read from the switch to the control system history verifies that the system is
operating correctly.

IN CASE OF EMERGENCY

The switch also has the ability to disconnect all of its loads when a special “SCRAM" code is received. All
Scientific-Atlanta switches have the capability to respond to one emergency code. The number of “SCRAM”
codes available varies with the switch format.

H-5 :




Radio Controlled Switch Features.

Omnidirectional
antenna

“Pin and Cap’’ programming
available—separate digital ad-
dresses for each function

Microprocessor controls 1 to 4
functions (depending on format)

and stores activity in its memory

Microprocessor capable of
decoding several formats (fac-
tory selectable)

Time-out selectable in the field
75, 15, 30, or 60 minutes +1.5
minutes (randomized)

Polycarbonate
enclosure

Electronics mounted in snap-off

door for easy field maintenance

Options:

* 5-amprelay (1-3)

} 30-amprelay (1 0r2)
External Antenna

¢ Alternate voltages

* TestLED

* Function LED's

* Two-piece elbow

* Mechanically latched relays for dis-

“Watchdog" circuitry monitors
the microprocessor and auto-
matically restarts program if
disrupted by electrical
disturbance

tribution automation control

H-l

5 amp form C relay mounted on
board




Optional test and function LEDs
can be seen through window in Positions for one or two 30-amp
the front or 5-amp relays (form B)

Weatherproof gasket for indoor
or outdoor installation

Enclosure clasp keeps door
tightly shut (can be meter

- sealed)

Quick disconnects on all leads

Alternate supply voltages
available

18-inch tinned copper
leads—#12 AWG for power and
30 amp relays; #18 AWG for 5
amp relays and relay drivers (to
%" nipple (two-piece 90° remote relays)

.\Ibow optional)




Master Controller

LI

Scientific-Atlanta’s load management controllers are microprocessor based computers which
provide centralized control of a utility’s load management system. The controllers are used to im-
plement strategies which allow a utility to accomplish its load management goals.

The load management controller contains operating programs which monitor the system load,
calculate load shedding schedules, and send out digital messages to cause the desired load shed
to take place. Configuration information, which defines the utility’s system, is typed into the com-
puter. This information includes characteristics or data coming from a substation or SCADA system,
load control receiver grouping information, control strategies, and receiver addresses.

Once the configuration data is entered, the master controller processes it in accordance with built-
in programs that instruct the computer on how to do its job. These built-in programs are stored in
Read Only Memory which is permanent and not lost if power is removed.

After digesting the configuration data, the master controller will know what messages it must pro-
vide and when to schedule messages.

Model LMC-1041
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Typical Load Management Program

This screen was “built” by the user from standard information to display the most important
information on a real-time basis.

Status: Indicates direction of

Control: Can be enabled or n on
disabled from this the program (shed-
page. _ ding or restoring).

Mode: Allows automatic or A: The demand level at
manual operation yvp[ch load control is

Status: Shows whether B: initiated.
control is active or : The demand level at

which the program
starts restoring the
loads.

inactive.

Current: Total system
demand.

High: The high demand
(with time) for the
current period.

Low: The low demand for
the current period.

11716788 Fri § 4

SAHPLE STRATEGY Setpoints

Steps: Define the order of the
procedure for controlling load.

Load Shed Shed Restore Dur

tr1=lode=Scra=Stat=Hin=Hax=Int==Stp=Int==Stp—HNax=Ti

1, Water Heaters En Auto Dis A 8 50 2 18 2 18 248 68
2. fir Conditors Dis futo Dis | a8 88 2 28 2 20 488 248§
- §3. vWater Heaters Dis Auto Dis I 25 188~-~1 18 2 18 488 €8] -

Duration: The maximum and
current duration of this step
being active.

. Switch Groups -

trl=Stat==Starsetﬂctualsupt==sgnp;pu :
1. Water Heaters En ;] i $0.88 % 58.89 » 14:17 27
2. Air Conditnrs En 1 o 8.88 % 6.88 » 898 8:88 8

.
Time of Day

ondag====‘l‘uesda}-‘ ==Wednesday=—=Thursday——=Frida
Status: En 1:89 6:80 1:68 6:88%, 1:68 6:88 1:00 6:08 1:08 6208
v By

' Gontral 4 List  Hitor \
[

Names: The type of load
controlled in each step.

Load Shed—Min and Max:
Sets the limits of load shed
percentage for this step.

Time of Day: Shows which

days and what time of day this

strategy can be active (subject

to other setpoint demands

and/or contact closures).
Step: Describes in which step
this switch group is currently

Main Menu: This can be being used.

displayed on any page in the

run mode by hitting the (ALT)
® -

H-4




VHF Radio Communications

Licensing

The licensing process for a load management
transmitter is the same for a utility as it is for a land
mobile transmitter.

An application is made to the Utilities Telecommunica-
tion Council (UTC) for a frequency. After a study of sur-
rounding users, the UTC then issues an authorization
for the designated load management frequency of
154.46375 Megahertz or one in the 173. XXX MHz range.

Next, the utility prepares an application to the Federal

Communications Commission for a license to operate.
Since coordination with other users has been done by
the UTC, the FCC approves these applications withit-
tle trouble.

After obtaining the license, the utility then can install
and operate its transmitters.

VHF Radio Equipment

Existifg(
antenna

/

Existing microwave or land
mobile tower (could be utility
pole or water tower)

/ N/

OO DODOPOOOOD

omni, offset, or directional

0to9dB gain antennain an
\ configuration

Coaxial cable with ap-
propriate grounding

.\“’\*\K -—Dn\ﬁ,\

Standard mid-band VHF/FM
transmitter 20-300 watts

Propagation Studies.

A propagation study is conducted by Scientific-Atlanta
to ensure proper coverage of the service territory.

Radio System Maintenance

The radio transmitters used in a Scientific-Atlanta load
management system are the same VHF/FM trans-
mitters that a utility uses for its two-way mobile com-
munications. The use of a standard transmitter pro-
vides the utility with the benefit of being able to install,
test, align and maintain the load management
transmitters in the same manner as they manage their
fand mobile network.

H-10
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Scientific-Atlanta Load Management Products

LMC-1041 Load Management Controller and Data Acquisition System

The LMC-1041 is a programmable PC compatible

based controller running on MS-DOS with extensive
provisions for automatically gathering substation data

and controlling load management functions, capacitor
switching, voltage regulator control and/or other

remote switching functions. The software design of the
LMC-1041 allows it to act as a separate data acquisition
system, as a separate load management controller, or both.

Manual or automatic operation is permitted for each
separate control group. Any number of addresses can
be assigned to each group.

The user can control points with different strategies, by
time- of-day and/or by set points using and/or condi-
tionals. The information from contact closures (status),
pulse or analog inputs can be used to calculate values.
These values and groups of values are then used in the
decision making process.

The LMC-1041 interfaces with Scientific-Atlanta’s
Remote Transmitter Controllers and Store-and-
Forward repeaters to control the transmitter network
required to cover the utility’s service area.

Features:

 User friendly software, but flexible and large enough
to fit all load control needs.

* Any number of addresses, control groups, strategies
allowed. Limited only by memory.

+ Combines data acquisition and load control into one
machine.

e Operating characteristics can be modified while
program runs.

MGU;1008 Mini-Message Generator Unit

The MGU-1008 is a programmable microprocessor
based controller with extensive provisions for
automatically controlling load management functions.
Manual or automatic operation is permitted for each of
up to 5 separate control groups. Each control group
can be scheduled as a function of percent load shed,
time-of-day, day-of-week, holiday, external sensing, or

manual control via keyboard control.The program may
be easily changed with inputs via a CRT and keypad.
Status monitoring during operation is provided as a
real time display on the CRT.

Features:

¢ Individual control of up to 5 control groups (i.e., water
heaters, air conditioners, etc.).

* Cycles of each control group in 5% increments from
0to 100%.

¢ Load management may be initiated by: time-of-day,
contact from SCADA system or manuai control.

* Memory has battery backup to retain program.

e Load management schedules originated or modified
easily by menu selections and operator prompts.

¢ CRT provides summary report of activity.

T E.—

RTC-1032 Remote Transmitter Controller

The Remote Transmitter Controller (RTC) is a microprocessor-

based unit that provides a reliable method of activating
remote radio transmitters used in energy management
systems. The RTC contains the necessary

functions to key up the transmitter, to provide status

and control functions, and to modulate the audio

signals to load control units installed at customer’s facilities.

The Master Controller communicates to the RTC a
message which tells it the transmitter identification,
frequency, type of message, and the Scientific-Atlanta
digital message content. The RTC keys the transmitter
and generates signals over a 427.5 Hz to 1146.5 Hz
frequency range.

Features:

« Audio generation of Scientific-Atlanta’s digital signat
and single and dual tone formats.

« Control of up to six transmitters.

e Eliminates telephone line distortion when located
remotely.

o Message buffering and listen-before-transmit.

h-1Z




Scientific-Atlanta Load Management Products

PTU-1084 Portable Test Unit

The PTU-1084 Portable Test Unit provides fast, on-site
testing, troubleshooting, and checkout of radio con-
trolled switches used in Scientific-Atlanta’s load
management products. The Portable Test Unit allows
manual selection of digital radio signals for transmis-
sion to test for proper operation of switches. The

economy and portability of the PTU-1084 makes it
practical for each switch to be tested as it is installed.

Digital coding is selected via incremental push-to-
select switches on the front panel. Message transmis-

sion is achieved by depressing the TRANSMIT control.

The PTU-1084 is available in Scientific-Atlanta or GE
REMS digital AFSK format, or Golay digital FSK
format.

Features:

* Rugged, portable, hand-held test unit.

¢ Disposable 9V battery with low battery indicator.
e Operator selected digital coding.

¢ Internal antenna.

¢ All major manufacturers’ code formats available.

TMS-1003B Transmission Monitoring System

The Transmission Monitoring System monitors the
load management radio frequency and provides a per-
manent record of each message received, including
the date and time of transmission. This provides com-
plete documentation for analysis of overall system
effectiveness.

An LCD on the face of the TMS continuously displays
the date and time until a message is received. At that
time, a “‘carrier detect” LED lights and, if the message
is valid, a “message received” LED lights and the
printer prints the date, and message(s).

Features:

» Monitors radio transmissions of load management
commands to provide permanent record of control
activity.

¢ Provides immediate confirmation that all com-
ponents of communications channels are
functioning.

* Provides complete documentation of all messages
sent for use in evaluation and analysis of load
management activity.

¢ Operates unattended.

» Battery backed-up operation.

PCD-1089 Portable Counter Display

The Portable Counter Display™ is a hand held, battery
operated survey instrument which permits gathering of
accurate data concerning the performance of a load
management system. Designed for use in conjunction
with PCD compatible Scientific-Atlanta Digital Control
Units, (DCU'’s), the PCD-1089 uses a low power rf
transmitter and an optical receiver to interrogate the
DCU’s internal memory.

The PCD displays the following critical load manage-
ment system operation data:

* Number of times each DCU relay has operated

» Number of test messages received by the DCU

* Elapsed time since the counter was reset or frozen

¢ Switch address

* Whether cold load pick-up is enabled or disabled

 Relay timeout (Scientific-Atlanta and Golay
formatted switches only).

Features:

* Provides means for field survey of load management
activity.

¢ Displays switch activity.

e Easytouse.

¢ Operates from standard 9V battery.

¢ Available in several manufacturers’ formats.

H-13
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Scientific-Atlanta Load Management Products

Scientific-Atlanta Digital Control Units

The Digital Controt Unit (DCU) is a radio controlled
switch designed to switch remote loads on and off in
response to commands from a central control, such as
Scientific-Atlanta’s Load Management Controllers.

The DCU’s advanced microprocessor-based design
includes both ‘‘watchdog’’ and unique fail-safe driver
circuits. The “watchdog’’ continuously monitors the
microprocessor and automatically reinitializes its pro-
gram should it be disrupted by a lightning surge or
other line disturbance. The fail-safe relay driver circuit

ensures that output relays are closed in the event of an
electronics failure.

Features:
General:

¢ Reliable microprocessor-based design which canre-
tain record of control activity for use with PCD-1089.

¢ Simple field programming.

* High performance dua! conversion FM receiver with
superior sensitivity and selectivity.

« Electronics mounted in removable door for easy field
maintenance.

¢ Cold load start-up disconnects loads when service is
restored after an outage.

* Fail-safe timer reconnects load if signal is not receiv-
ed within afield selectable 7.5, 15, 30, or 60 minute
time period.

» Fail-safe relay driver circuits reconnect load if elec-
tronics fail.

* Weatherproof enclosure of high-impact
polycarbonate.

DCU-1170A Series (Scientific-Atlanta Format)

The series DCU-1170 switch responds to messages
sent via radio in the Scientific-Atlanta format. This
format uses audio frequency shift keying of mark and
space tones to represent 256 digital addresses per set
of tones.

The DCU-1170A series switch is available in single or
dual function configurations with two separate
SCRAM codes available.

Features:

¢ One ortwo 5 amp and/or 30 amp relays.

* 64 mark and space tones allow coordination be-
tween utilities.

* Cold load cancel permits reconnection of load before
time-out.

DCU-M1180A Series (Golay Compatible Format)

The DCU-M1180A series switch responds to the Golay
23,12 code. Available in one, two, three and four func-
tion configurations, the DCU-M1180A series switch is
field programmable with any of the standard Golay 23,
12 addresses.

12

Features:

* One, two, three or four function.

* Available with up to three 5 amp 120V form C relays,
up to two 30 amp 240V Form B relays and/or external
relay drivers.

* 8,192 distinct addresses available plus separate
function codes.

* Frequency shift keying format.




Scientific-Atlanta Load Management Products

DCU-G1530 Series (REMS™ Compatible Format)

The DCU-G 1530 series switch responds to the audio
frequency shift keying signaling known as the “‘GE
REMS 100, 101, 102, and SA-105 Formats.” The 100
format uses 1200 Hz and 1000 Hz to control the
switches, which then time-out. The 101, 102, and
SA-105 formats use a “‘distributed intelligence”
technique in which one message from the controller
can cause the switch to cycle at a designated rate for
up to 8 hours.

The DCU-G 1530 switch contains the ability to do all
four formats in the same switch. The message
received instructs the switch on how to respond.

Features:

* One, two, three or four function.

« Available with up to three 5 amp 120V form C relays
and/or up to two 30 amp 240V form B relays and/or
external relay drivers.

* 4,096 distinct addresses available plus separate
functions codes.

¢ SA-105 message allows the switch to randomly start
(turn off the load) over a period of up to 60 minutes.

- Capacitor Control DCU

Scientific-Atlanta’s Capacitor Control DCU uses the
standard DCU enclosure and adds a ‘‘Meter Socket
Adapter’’ and other components to provide capacitor
control. This permits existing radio load management
systems to add system wide control of capacitor banks
to their distribution automation program.

Features:

¢ Any format DCU can be used
* Local on/off/bypass control

¢ Extra surge protection

¢ 120 volt power supply

Hybrid System™ Control Units

Scientific-Atlanta’s Hybrid System™ offers a unique
signalling technique for the Scientific-Atlanta format.
This Hybrid System uses a combination of radio and
low voltage (240V) power line carrier signalling to con-
trol loads. The Hybrid System uses three components
to accomplish load control.

RCX-1026

The RCX-1026 is a radio receiver and power line carrier
transmitter. Its function is to receive the radio
messages, convert the messages to a power line car-

rier signal and inject the signal onto the secondary side
of a distribution transformer.

PLC-1022

The PLC-1022 with a 5 amp relay is mounted near the
load to be controlled and receives and decodes the
power line carrier message.

PLC-1023

The PLC-1023 functions in the same manner as the
PLC-1022 but contains a 30 amp relay.

Features:

¢ Any number of PLCs on the same secondary can be
operated by one RCX.

e The RCX can be installed at the most convenient
location on the secondary or high on the utility pole
for optimum radio reception. '

* Hybrid System can be mixed with Scientific-Atlanta
format Digital Control Units in order to most effec-
tively cover a utility’s service territory. 3

‘ 1
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Why Purchase a Scientific-Atlanta
Load Management System?

TECHNICAL EXPERTISE

o Offers a broad range of technical capabilities in
communications systems.

¢ Offers a microprocessor-based central controller
developed from over ten years of utility control
experience.

o Offers efficient use of radio spectra.

« Offers a substantial variety of load control strategies
and products.

 Offers radio propagation studies to ensure adequate
coverage of service territory.

FLEXIBILITY

¢ Handles a variety of energy management techniques
including load control, customer voltage reduction,
and other distribution automation functions—all with
standard products currently being manufactured.

» Meets existing requirements while providing con-
siderable expansion for future applications.

GROWTH CAPABILITY

» Accommodates new technology, expanding
applications and changes in requirements.

* Automated manufacturing facilities in Atlanta with
large capacity and potential for expansion.

ECONOMY

¢ Offers economical installation, operation, system ex-
pansion, and change.

RELIABILITY AND SERVICEABILITY

o Offers a practical test and replacement program.

» Services and repairs all equipment.

¢ Offers manufacturing and support from a United
States location.

TRAINING

¢ Provides on-site training for operation and
maintenance of system, including classroom and
hands-on training.

¢ Trains personnel on proper installation of control

units.
DELIVERY

» Utilizes high volume production techniques for con-
sistent quality and timely delivery. -

o Offers rapid availability of all system equipment.

WARRANTY

e Guarantees all equipment supplied to be free from
defects in design, workmanship, and materials for
one year from date of installation or 18 months from
date of shipment, whichever comes first.

OTHER SERVICES

* Provides proven customer communications package
for promotion of load management to utility’s
consumers.

* Provides detailed instructions manuals.

* Provides ongoing technical assistance for system-
related problems.

¢ Provides installation supervision of central
equipment.

¢ Provides assistance in radio coordination and
licensing process.

HILDENBRAND COMPANY INC.
-P.O. Box 3420
ALEXANDR!A, VIRGINIA 22302
TEL (703) 998-0445-

FAX (703) 998-6734

Scientific-Atlanta, Inc.
United States: 4300 Northeast Expressway, Atlanta, GA 30340; Telephone 404-449-2900; FAX 404-449-2931; Telex 0542898
Copyright Scientific-Atlanta, Inc. All rights reserved. Printed in USA. 94543-0289 '




Model LMC-1041+, Load Management Controller

L1001 L300 DR ORI

Features

Combines data acquisition and load control into one
machine operating on MS-DOS

Manual! or automatic initiation of load control
Several load control algorithms are available to the user

Generates messages in several formats of radio
controlled switches

Program is simple, yet flexible

Controls air conditioners, water heaters, irrigation
pumps, and capacitor banks

User can define the control “steps” that the program
uses

All programming is done with pop-up menus and
operator prompts with on-screen helps

User defines the number of addresses, number of
contro! groups and strategies he wants and the LMC
creates file space to accommodate, limited only by
available memory .
Operating characteristics can be modified while-the
program is running

Special screens can easily be designed and imple-
mented by the user

Software supports an optional color monitor

- H-1T

All software is stored on a hard disk

Lotus®- compatible historical data files allow easy
processing of accumulated data

Printer can be programmed to automatically print
reports

System automatically restarts in case of power outage

Interfaces to Scientific-Atlanta’s Remote Transmitter
Controliers RTC-1032 or RCCA-1002A

Optional WWYV interface ensures accurate timekeeping

Software supports bar chart and line graphics

Scientific
Atlanta

Contro! Systems Division




Model LMC-1041+, Load Management Controller

LMC 1041+, Load Management Controller

Description

The LMC-1041+ is a personal computer based load
management controller and data acquisition system.
Automatic or manual control commands are initiated by
the LMC-1041+ to remotely installed radio receivers.
The receivers control loads such as air conditioners,
water heaters, pool pumps, irrigation pumps, etc. Power
factor control is also possible by remotely controlling
distribution feeder capacitor banks.

Data acquisition capabilities of the LMC-1041+ permit
monitoring of substation data for display and/or initiation
of automatic control functions. Automatic control can be
done using kW or kVAR inputs, status point closures,
and/or time-of-day and day-of-week schedules.

Capable of outputting all standard Scientific-Atlanta
code formats as well as a number of others, the LMC-
1041+'s flexible software permits the user to easily
configure the system by selecting the options he wants
from the pop-up menus, lists of valid entries, and notes
which briefly explain what each entry does.

An unlimited number of load groups as well as multiple
load control algorithms, time-of-day schedules and con-
trol strategies provide ultimate flexibility. The user can
even modify existing displays or create new displays to
meet his needs using the LMC-1041+ display editor.
With this capability he can display the most important
“real-time” and explanatory information.

The LMC-1041+ places no limit on the number of
strategies, load groups, or switch addresses the utility
may use. The user tells the LMC what he wants todo and
the LMC creates file space to meetthe user's needs. The
only limit is the amount of memory available.

The LMC-1041+ program is organized by strategies,
setpoints, status points and time-of-day schedules. The
user can then apply these characteristics to increase or
decrease the amount and type of load to be shed and
restored to meet changing control requirements. The
user can call for load control algorithms such as cycling
at a designated percentage, on/off control, various dis-

RTC-1032, Remote Transmitter Controller

tributed intelligence strategies, nickingor SCRAM. These

can be used in virtually any combination to meet the
user's control needs.

The LMC-1041+ also has several features which
support the user in operating the system and reporting
what has happened. All information can be formatted
into a Lotus® compatible file and stored on the hard disk.
The printer can be programmed to print out any or all
events such as alarms or the automatic initiation of load
control.

The LMC-1041+ also uses Scientific-Atlanta’s Remote
Transmitter Controller (RTC-1032) in this system. An
RTC-1032 is located at each transmitter site, connected
to the LMC through 1200 baud modems. The RTC-1032
(formerly the RCCA-1002A) receives the messages to
be broadcast from the LMC, stores those messages until
its proper time slot, keys the transmitter, then generates
the proper modulation (tones or shifting frequency) to
represent the message.

The RTC cangenerate most of the formats used in load
control today. These include single tone, two tone,
Scientific-Atlanta’s digital, 100, 102, and SA-105 AFSK
formats, and the Golay 23, 12 FSK format.

The RTC can controf up to six groups of transmitters
(for time slot coordination with other utilities). If a carrier-
operated relay is in the transmitter, the RTC can also wait
until the air clears before broadcasting.

The LMC-1041+ is typically quoted with the standard
hardware shown in the specifications section. The
RTC's and modems are quoted separately because
each system may require different numbers of transmit-
ters.

Scientific
Atlanta

Control Systems Division
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Model LMC-1041+, Load Management Controller

Specifications
LMC-1041+ Hardware

Personal computer running on MS-DOS operating
system with enhanced keyboard and 640K of RAM
13" Monochrome CRT
3 1/2" 720K floppy disk drive
20 MB hard disk
Dot matrix printer
Serial port
Parallel port
Data acquisition board and connector panel with 8
analog inputs, 8 status inputs, and 8 contacts out
All interfaces and cables required
Hardware Options:

1. Color monitor

2. Up to 24 analog inputs, 24 status inputs, and 24

contacts out

LMC-1041+ Software

Load control
1. Strategies
Any number allowed
One or more running at the same time
Any number of load control steps per strategy
Direction of the steps can be changed whether
in shed or restore mode
e. Strategies can be tied to any combination of
four status points, analog demands, or time-of-
day schedules for automatic initiation of load
control
f.  And/or conditionals enhance initiation factors
g. Strategy activation can be automatic (tied to
activation parameters), continuous (constantly
active), or in SCRAM mode (to select 100%
shed of all points)
2. Steps
a. Three types of steps (activation of switch
groups, closing control points, or resetting
strategy activation level to a new point)
b. Automatic, continuous, or SCRAM activation of
any step
c. Steps can be linked to make them happen at
the same time in either the shed or restore
direction.
d. Information going to the historical data files can
be turned on and off
3. Switch Group Steps
a. Switch control algorithms
+  Sequential step (on/off in the same order
each time)
+  Rotational step (on/off in rotating order)
+  Gradual time cycle (achieve designated %
over one time-out period)

oo op

« Fast time cycle (achieve designated % in
one burst of messages)

« Target % load shed (responds to changes
in demand level)

< Nicking (for testing the effectiveness of
load control)

« 102 commands (repeating direct load
control)

+  SA-105 commands (distributed intelli-
gence control) '

Maximum load shed % for this switch group

¢. Maximum duration of load control for the

switch group

d. Time that the appliance must remain on after
reaching its maximum duration before it can be
controlled again

e. Time-out, cycle time and number of repetitions
selections in the 102 and SA-105 format
switches.

4. Switch Groups

a. 1000 addresses per group

b. Group assigned to a single or all transmitters

c. Repeat number of messages sent each time (1
or more)

d. Minimum, nominal, and virtual time-outs

5. Addresses

a. Individual addresses can be enabled or
disabled

b. Mes'sages sent can be recorded in a data file

c. Eight different formats are supported (SA
timeout, SA set/reset, single tone, Motorola
two tone, Golay, 100, 102 and SA-105)

6. Time-of-Day Schedules

a. Schedule name

b. Programmed for seven days plus holidays

c. 4 start/stop intervals per day

7. Holiday Lists
a. Multiple holiday lists
b. 20 days per list
8. Transmit Schedule and System Options

a. Enable or disable transmissions during each
minute of the hour (for coordination with other
utilities)

b. Time slotting for 1 to 6 transmitter groups
(divides the minute into 10 to 60 second time
slots)

¢. Carrier busy “listen-before-talk”

Password security
e. WWYV time synchronization

a
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Model LMC-1041+, Load Management Controller

Specifications (Cont.)
* Data Acquisition * Reporting

1. Remote Terminals 1. Printer

a. Individually addressable a. Automatic printing of events (alarms and

b. Polling can be enabled or disabled actions? . _ .
¢. Polling interval in one minute increments b. Automatic printout of special screens at desig-
d. Up to 24 status points .nated tlme's .

e. Up to 24 analog-in points 2. Display building program

a. Used to develop special, custom-built screens
3. Historical Data Files
. Name

2. Telemetry (analog inputs)
a Default values can be assigned in case of
communication failures

b. Scaling mulitipliers are used

¢. Offsets establish starting points

d. High and low limits establish use of defaults
3. Calculate

. Captures designated display numbers
. Establish interval between captures

. Establish file sizes

. Reset data by day of the month

© QO oo

4. Graphics
a. Explanatory including lines and boxes
b. Real time bar and line graphs
¢. User choice of colors, intensity, axes and offsets
5. Transmitter Check-Back
a. Error indications from the transmitter sites can
alarm at the LMC

a. Analog values used to calculate demands
b. Unlimited number of calculations available
c. 30 different operators can be used
4. Demands
a. Names
b. Unlimited number
c. Combines analog inputs in any manner
d. Demand interval set from 1 to 60 minutes
5. Setpoints
a. User designated initiation factors (kW, KVAR,
kVA, temperature, etc.)
b. User sets shed and restore values
c. User decides the relationship of the shed and
restore values
6. Control Points
a. Name
b. Up to 24 contacts-out (external)
¢. Unlimited number of internal control points
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Model LMC-1041+, Load Management Controller

Specifications (Cont.)

e Miscellaneous RTC-1032 Remote Transmitter Controller
Input - 120V ac, 60 Hz

Power Consumption - 30 watts

Operating temperature 0°C - +50°C

Control Output - 6 SPST contacts, 250V ac, 3A
Communications Modem - 1200 baud, bell 212
Listen-before-talk - contact closure from carrier
operated relay in the transmitter with LBT override ( if
the channel stays busy)

Status Input - two contact closures

1. Pop-up bar type menus

2. On-screen programmable helps (lists options at
each choice) .

3. Programming is done by filling in the blanks

4. Function keys (F1 - F12) are user programmed to
enact control or call up screens

5. A majority of programming characteristics can be
changed while the program is running °

6. Copy configurations to floppy disk

7. Automatic testing for illegal parameters and rela-
tionships .

8. Redundant hardware configuration allows auto-
matic transfer between machines in case of
failure

® Options

® Communications package to allow a remote
computer to query, modify the program, or enact
control

Component Outline Dimensions

= 7.7in.— } 10.1 in.

i i

Scientific Atlanta] I',~

144 —
. Master Station Printer




Model LMC-1041+, Load Management Controller

Typical Load Management Program

Control:
Mode:

Status:

Steps: Define the order of the
procedure for controlling toad.~ =

. mes: The type of load
wontrolled in each step. =

Time of Day: Shows which
days and what time of day this

strategy can be active (subject .

to other setpoint demands

and/or contact closures).

A

Can be enabled or disabled
from this page.

Allows automatic or manual

operation.

Shows whether control is
active or inactive.

%,

11-18-88

SAMPLE STRATEGY

Status:

]
%
: B
:
|

Indicates current load control activity
(shedding or restoring).
A: The demand fevel at which load

control is initiated.
: The demand fevel at which the program
starts restoring the loads.

Fri §

kY
Setpoints

i Control.. Enabled

Status

® Steps

1. Water Heaters

s ll2. Air

3. Water Heaters

-«v""‘
Switch

1. Water Heaters

2. Air

... fictive

Automatic

Load Shed Shed Restore Dur
Ctr]=ﬂode=Scrm=Stat=ﬁin=ﬂax=lnt=Stp=lnt=Sty=ﬂax=‘l‘in‘
En  Auto Dis A 8 58 2 18 2 18 248 68}
Dis Auto Dis I 8 89 2 28 2 28
Dis Auto Dis I 25 1@ 1 19 2 19

Conditurs

488 60

Groups

Ctrl=Stat=Stp==Target
En [} ley 50.08 2
En 1 8\ 9.88

LIRTTEY
59.80 «
9.88 »

14

=Stop=0urr
8:88

274
8

Conditnrs 8:68

Time of Day
——=————=—=Monday

Status: En

BN Control

1:08 1:08 6:88 1:80 6:88

List
O

§ %
‘6.

H kY
Main Menu:* This can be " Step: Describes in which step
displayed on any page in the this switch group is currently
run mode by hitting the (ESC) being used.
key.

HILDENBRAND COMPANY INC.
P.Q. Box 3420
ALEXANDRIA, VIRGINIA 22302
TEL (T)9) 996-0445
FAX (703) 998-6734

H-22

488 24a;] =

This screen was “built” by the
user from standard
information to display the
most important information
on a real-time basis.

s

Current: Total system
demand.

The high demand
(with time) for the
current period.

The low demand for
the current period.

High:

Low:

Duration: The maximum and
current duration of this step
being active.

™S Load Shed-Min and Max:
Sets the limits of load shed
percentage for this step.

Scientific-Atlanta, Inc.

United States: 4300 Northeast Expressway, Atlanta, GA 30340; Telephone 404-449-2900; FAX 404-449-2931; Telex 0542898




Digital Control Unit DCU-1170A Series

Description e

The Digital Control Unit (DCU) is a radio controlled switch
designed to switch remote loads on gnd off in response to?

commands from a central control suck-as Scientific-Atlantd’s *

Message Generator Units. Available in single and dual func-
tion configurations, the DCU is field programmable with any
of 256 individual addresses. In addition, each DCU has two
individual SCRAM codes for greater flexibility.

Cold load start up, a feature which disconnects loads when
power is restored after an outage, is field selectable. When
used, power is restored to disconnected loads on a ran-
domized basis within one timeout period. A special code
may be used to cancel cold load start-up and restore loads
immediately.

The DCU'’s advanced microprocessor-based design includes
both “watchdog” and unique fail-safe driver circuits. The
“watchdog” continuously monitors the mircoprocessor and
automatically reinitializes its program should it be disrupted
by a lightning surge or other line disturbance. The fail-safe
relay driver circuit insures that output relays are closed in
the event of an electronics failure.

The DCU-1170A Series is available with an optional elec-
tronic multi-function event counter which records and stores
the following data:

o Number of activations of each function

e Number of “test” messages received

* Time elapsed in hours since the memory was reset
(up to 9 months)

e Cold load pickup status

7 ¢-Switch address

e SCRAM code

Thé counter can be read without opening the switch
enclosure with a Scientific-Atlanta, hand-held Portable
Counter Display, (PCD) Model PCD-10889.

H-22

.. Features

* Reliable microprocessor-based design

¢ Single or dual function

e Simple field programming

» High performance dual conversion FM receiver with
superior sensitivity and selectivity .

« Electronics mounted in removable door for easy field
maintenance

¢ Two SCRAM codes

» Cold load start-up disconnects loads when service is
restored after an outage

¢ Fail-safe timer reconnects load if signal is not received
within a field selectable 75, 15, 30 or 60 minute time
period

» Optional set-reset operation causes each function to
cancel the other when it activates

o Fail-safe relay driver circuits reconnect load if
microprocessor fails

* Weatherproof NEMA 4 enclosure of high-impact plastic

Optional Features

* Selection of 5 amp/24V ac or 30 amp 240V ac relay
contacts

* External antenna connector

¢ Alternate operating voltages

 Self testing electronics with ROM/RAM diagnostics

¢ Test LED to indicate test code received (no relay
operation). Separate test codes may cause lamp to either
light or blink.

¢ LED indicator to show relay(s) energized

» Cold load delay causes cold load pickup feature to ignore
power outages of up to 30 seconds

» Address coding by upright pins and jumper caps allows
easy field reprogramming of the switch without soldering

‘Scientific
Atlanta

Control Systems Division

<
<




Digital Control Unit DCU-1170A Series

All electronics are conveniently located in a removable
door for ease of maintenance and service.

Optional features include a test LED which indicates recep-
tion and decoding of a Scientific-Atlanta digital message.
This indicator allows verification of proper system operation
after installation without activating the control relay. Separate
test codes transmitted to the DCU may cause the LED to
either light or blink. In addition, the same LED is used to
indicate the results of the DCU’s microprocessor self testing
diagnostic routine. When the DCU is energized, or a
special test code is received, a complete self-test of both
the ROM and RAM is performed and the LED will blink to
indicate test results. This feature provides verification of the
electronics integrity at the time of installation.

Other optional LED’s are available to show control relays
are energized.

Typical applications are:

Residential direct load control
Power factor capacitor switching
Voltage regulation control

Water pumping control
Implementation of interruptible rates
Traffic signal control

Sprinkler system control

Operation
. 1e DCU is a radio switch that responds to digitally-encoded RF

signals. The unit is not sensitive to mechanical vibrations since
solid state components are used throughout.

The digitally encoded message which controls the DCU utilizes
two-frequency pulse width modulation

Electronics are mounted in removable door for easy field
maintenance.

(PWM) in frequency shift keying (FSK) format. The high perfor-
mance, dual conversion radio receiver in the DCU detects the RF
signal and demodulates the carrier, recovering the FSK tones. An
FSK decoder derives a serial pulse train. By precisely timing the
pulse widths, the digital decoder recovers an 8 bit code and com-
pares it to a programmed code. If the codes agree, the control
relay is activated and a timer is initiated. If the correct code is not
received again within the programmed timeout period, the control
relay is deactivated. Retransmitting the correct code extends the
controf time an additional period from the time it is received.

H-21

.
4
;
;5
B
3
-l
|




Digital Control Unit DCU-1170A Series

- Programming {#
i Function 1

- e e ) ”A., "en - ‘;.I
RF B FSK L_ )
&l Receiver : ; Demodulator t’ "
H Watch Dog
]

S ificati Fail-Safe Timer
pecilications 75, 15, 30 or 60 minutes, +1.5 minutes randomization
General Output Relays
Input Voltage 5 amps resistive @24V ac, Form B (SPST) or 30 amps
240V ac +15%, 60 Hz (Standard) resistive @240V ac, Form B (SPST) contacts

120V ac +15%, 60 Hz (Optional) Fail-safe relay drivers close relay contacts in event of
24V ac +15%, 60 Hz (Optional) microprocessor failure.
. 240/480V ac +15%, 60 Hz (Optional)

. ircui itors microprocessor for correct
Power Consumption Watchdog circuit mon crop

5 watts maximum operation.

Operating Temperature Us;gePr%%mmma:ée Functions:

-30°C to +60°C address codes
Humidity Enable or disable SCR{\M

0% to 100%, non-condensing Select between two (2) independent SCRAM codes
Transient Voitage Protection Enable or disable cold Iogd p'CK.UP

Ex Select 75, 15, 30 or 60 minute timout

ceeds ANS! C37-80A-1974 ) - - .
Weight Select set/reset aperation (either function

29 Ibs cancels the other)

e\ AL Test Functions
Sh2|p7p II?)% Weight Microprocessor self-test on energization
Enclosure 1Sp_?c tal ,(C;dféo

Injection molded, high impact strength plastic 2) .lf'm te <t LED orf1f

Electronics mounted in removable door ) Turn te 0 .

Dimensions 3) Cause test LED to blink
" " " LED Indicators (optional)

97"H x 71"W x 30"D -
Receiver One (1) for each output relay to show contact position
Type One (1) for test codes and signal reception indicator

Narrowband FM, dual conversion, crystal controlled Other Functions . .

Sensitivity Cancel cold load pickup before timeout

Typically 20 &V per meter Optional Features
Frequency Electronic Event Counter

154.46375 MHz (other frequencies available on External relay driver

special order)“ External antenna connection
Frequency Stability Address coding by upright pins and jumper caps

002% over operating temperature range CATV System Interface
Image Rejection Rear entrance elbow (see outline drawing)

40 dB Test LED to indicate test code received and the results of
Selectivity B ROM/RAM tests

50 dB minimum +20 kHz; 100 dB minimum LED to indicate contro! relay(s) energized

+30 kHz Operating Voltage
Certification a) 24V ac

FCC and UL b) 120V ac
Decoder/Controller c) 240/480V ac
Microprocessor d) 120/240V ac

8 bit with self-test diagnostics Three wire connection (single function unit only)

Code Transmission Format H_ Z Cold load delay (cold load pickup ignores power outages of

Two frequency pulse-width modulation (FSK) 1N ta A0 earnndal




Control Unit Relay Options and Model Number

T — - T R

Function 1
Model Contact Rating, Wire Size & Color Optional operating voltages shown below.

. DCU-1170A 5 Amp, 24V ac, 2 Blue No. 18 Suffix  Operating Power Wire Size
DCU-171A 30 Amp, 240V ac, 2 Blue No. 10 Desig. Voltage and Color
DCU-1172A 5 Amp, 24V ac, 2 Blue No. 18

B ’ ’ -1 24V ac 1 Blk, 1 Red, No. 18
DCU-1173A 5 Amp, 24V ac, 2 Blue No. 18 2 120V ac 1Bk 1 Red. No. 12
Function 2 -3 240/480V ac 1 Blk, 1 Red, 1 Violet, No. 12

Model Contact Rating, Wire Size & Color -4 120240Viac 1Bl 1 Red, 1 Violet, No. 12
DCU-1170A N/A All wires are 18" in length, insulated to 600V at 105°C.
DCU-1171A N/A
DCU-1172A 30 Amp, 240V ac, 2 Yellow No. 10
DCU-1173A 5 Amp, 24V ac, 2 Yellow No. 18
Above models rated for 240V ac operation. Power wires; 1 HILDENBRAND QOMPﬁNCY 1NC
Black, 1 Red, No. 12. P.O. Box 3420 -

ALEXANDRIA, VIRG!N!A 22302

TEL (703) 0080445

Europe: Homg Park :Estate,
Australia: 220" Pciic Highway; “Bite™501"Crows Nestitll

A

S Smentlflc-Atlanta, Inc.

United States: 4300 Nonheast Expressway, Box 105038 Atlanta, GA 30348; Telephone 404-441-4112; TWX 810-766-4912; Telex 0542898

e

éangley, Herts WD4 8LZ, England; Telephone 09.277-66133; Telex 912044
SW, 2065, Australia; Telephone 61-2-957-2539: Telex AA 177418
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PCC TRANSMISSION THEORY

INTRODUCTION

Powerline Control Components (PCC) are electronic wiring devices designed for industrial
and commercial installations. These components provide centralized, remote and local control
of electrical loads by superimposing a 120 KHz carrier signal upon the existing power conductors
supplying the loads. The devices can control up to 256 separate addresses; each address can
switch up to 50 receivers and their respective loads as a group. Programmable controllers,
personal computer and other interfaces are available which can automatically actuate commands
for all addresses. Override can be exercised using wall-mounted, push button, dry-contact or
table top manual controllers.

Powerline Control Components consist of three types: transmitters, receivers and coupling

* devices and are compatible with common distribution voltages, both single and three phase. The

theory of operation is the same for all devices regardless of the input voltage. Transmitters send
coded signals via coupled AC power circuits to PCC receivers which control loads connected to
them. Coupling equipment is necessary to enhance signal transmission, couple phases and
compensate for phase shifts encountered in multi-voltage/multi-transformer installations.

Transmission Synchronized to Zero Crossing

PCC transmitters are powered by either 120 V or 277 V standard AC power and transmit
digitally encoded 120 KHz signal bursts onto the existing electrical wiring. These signals are
synchronized to the zero crossing of the power to which the transmitter is connected. Transmis-
sion at this point has the advantage of avoiding noise spikes generated by other equipment which
generally do not cause noise near the zero crossing. The signal is transmitted three times at O,
60 and 120 degrees referenced to the zero crossing to which the device draws its power, this
coincides with the phase to neutral zero crossing points of all phases of a three phase system.
Figure 1 shows the timing relationship of these bursts to the zero crossing. A binary 1 is
represented by a 1 millisecond burst of 120 KHz. at the three zero crossing points and a binary
zero by the absence of the burst. The signals in Fig. 1 are shown as they would be seen through
a high pass filter. The 60 Hz. waveform is only shown for reference. In reality, the signals are
actually superimposed on the 60 Hz. waveform and look similar to that shown in Fig. 2.
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Fig 1 Fig 2
Code Structure

A complete code transmission encompasses eleven cycles of the power line. The first two
cycles represent the Start Code (always 1110). The next four cycles represent the Letter Code
(A thru P) and the last five cycles represent either a Number Code (1 thru 16) or a Function Code
(On, Off, Bright, Dim, All Lights On, All Units Off).

BE IPERE Y

START LETTER | NMBER START LETTER |[RUNCTICN

11 ){(2—};4.*5-}

START LETTER NUMBER | START LETTER | NIMEER
[vee ]

START LETTER |[RMNCTION| START LETTER | RACTON
eos CCE CCoe CoCE coce [ee s 3

These codes are transmitted twice making the total length twenty-two cycles.

The codes are transmitted in blocks consisting of the two groups of 22 cycles separated by
3 cycles.

R R

A2 | AZ A ONIA ON




The 3 cycles between each pair of code transmissions is a "silence® and is required by the
receiver module’s circuitry. Bright and dim commands are exceptions to the 3 cycle rule and can
be transmitted continuously with no gaps between the same codes, (dim and dim). The three
cycle gap however is necessary between different codes, (i.e. between bright and dim or on and
off commands).

Within each block of data the code is transmitted in both true and complement form on
altewrnate half cycles of the power line, i.e. if a burst of signal is transmitted on one half cycle (a
binary 1) then no signal is transmitted on the next half cycle, (binary 0). See Fig. 4 below. This
complement form applies to the data portion of the block only. The start code is 1110 and is
always transmitted on the first 2 cycles of the block.

A AR LA
TUUYUUTUUT

START
COOE Letter Code A Numbec Code 2

Fig. 4

The following table shows the binary representation of each code used.

A 0110 1 01100
B 1110 2 11100
C 0010 3 00100
D 1010 4 10100
E 0001 5 00010
F 1001 6 10010
G 0101 7 01010
H 1101 8 11010

{ 0111 9 01110
J 1111 10 11110
K 0011 11 00110
L 1011 12 10110
M 0000 13 00000
N 1000 ' 14 10000
O 0100 15 01000
P 1100 16 11000
All Off 00001 All Lights On 00011
On 00101 Off 00111
Bright 01011 Dim 01001




Repeated Signal

Coupler-repeaters are used to maintain signal integrity and allow signals to be seen in
distributions which are out of phase with the transmitter supplying the original signal. The
transmitters signal (approximately 3V) attenuate as distance from the transmitter increases. Since
signals of at least 100mV at the proper zero crossing are required at the receiver for proper
operation, a means of regenerating and shitting the signal is necessary. The coupler-repeaters
perform this task by monitoring the power lines for valid signals. It then amplifies them at the
original zero crossing and repeats the amplified signal with a 30 degree shift. This happens on
each phase so that all six possible zero crossings have signal available. The coupler-repeater
uses the codes’ redundant transmission to accomplish this function. As original signal is
transmitted, the coupler-repeater reads the first transmission of the code and amplifiesit atexactly
the same time as the second transmission occurs, as depicted in the diagram below.

START LETTER | NMBER | START LETTER | NMEER START LETTER {RMNCTION| START LETTER | ARUNCTION
e e ccee (o003 CCCE OCCE e (000 ] CCoE oo 3 CCCE coee
CcCee o003 ccoe CQ0E CCCE CcCCE

It then transmits a new amplified 30 degree shifted signal for use by recievers in other
distributions or otherwise referenced to a 30 degree shifted zero crossing.

-

e ) 9 =

[ ] 00 > ]

The amplification allows signals to travel much further than they normally would to reach
distant receivers with sufficient signal strength. The repeating function allows the use of receivers
referenced to zero crossings other than that of the original transmitter, i.e. receivers connected
to 120V distributions can receive signals created by a transmitter located in a 277V distribution
provided the proper PCC devices were provided to couple the transformers between the
distributions. The PCC Source Book or Specifier Manual provides specific information on all
coupling devices available. For more information call the PCC Techline at 1-800-886-2281.
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120/208 4 wire
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RS120 - RS121

® c:lV

To make connections to RS1I2VRS121:
loosen screw clamps on side of module,
seat screw 10 expose clamp, strip wire & insert into

PCC 125 VAC Single Pole Feed-Thru Switch

To sat acaress codes:
insart small screwdriver into slot on coda dials
and tum until arrow points to desired letter and number code.

appropriate socket on back of module

then retignten screw clamps. Remount switch ptate by gently pushing it back into position.

Tarminats
RS120/RS121 5 on module
5o ¥
===} NEUTRAL < NEUTRAL
STATUS LED / ) .
Tums on when module <[
supplies power to LOAD. LOAD === =l FAM CDilL.
-ﬁi v N FAN &
Carefully pry up switch piate bere: \ 20A 125 VAC vALVE °
insert small screwdriver into slot L — | LINE € LRE
in switch plate and pry up using E_S_S 125 VAC
not to mar switch or ring. Orere

BEFORE YOU BEGIN...

READ ALL INSTRUCTIONS
Make sure your installation will conform to all applicable codes and requirements.
TEST FOR SIGNAL STRENGTH AND NOISE...

using the AR300 and AT300. It is necessary to test the installation in the actual operating
environment. The amount and types of line loads may reduce the strength of the transmitted
signal and/or electrical noise may cause interference with the transmitted signal. Proper
installation may require additional couplers, filters or repeaters. Special coupling devices are
required to allow signal to be distributed to all phases and zero-crossings in multi-phase and
multi-transformer distributions.

IF YOU HAVE ANY QUESTIONS...
Consult your nearest Engineered System Center (ESC) for additional information.

There are no field repairable assemblies on this unit. It is covered by a two year limited
warranty. If service is needed, the unit must be returned to the ESC where purchased. Contact
your ESC for return details.

INSTALLATION

CAUTION! Make all connections with the POWER OFF to avoid injury to the installer or
damage to the device.

NOTE! This switch is not intended as an exact replacement for standard wall switches. The
Neutral terminal MUST be connected to a Neutral (not simply a white lead used as a traveler fo

e ST erm—

a load). :
~— DVANCED CONTROLTECINOLOGIES. INC. — = - 7 7 RS120 Installation Instruétio
Indlanapolis, Indiana 46241 (800) 886-2281 { Rev A P'D 089
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e 1o Using the STRIP GAUGE on the back of the module, strip insulation fromthe ends ofthe e
conductors Loosen the-appropriate-screw damp on the side of the module. Pushthe — =— =

screw against its seat to expose the clamp, insert the wire and retighten the screw' clamp LT

Make connections as shown in the Wiring Diagram. The connection to the neutral terminal

. of the module does not have to be the neutral of the load.

2. Check connections to be sure they are tight and no bare conductors are exposed.
NOTE! Tighten all screw clamps securely.
Make sure the load or installation does not exceed the device rating.

4. Install into a standard single or muiti-gang electrical wall box. Use a deep box to avoid
interference with box fittings and allow room for wiring connections.

Mount the device in the wallbox and install the cover plate/trim ring (Decora ™ or
compatible style available through electrical supply vendors).

CHECKOUT
1. Restore the power.

2. Setthe address:

Up to 256 addresses can be selected from the module. The address consists of a Letter
Code (A through P) and a Number Code (1 through 16) for Unit address. Set the address
code dials as shown in the Wiring Diagram.

3. Test Local Operation:

Depress the switch plate several times to ensure the module turns the controlled load on
and off in response to manual control.

4. Test Remote Operation:

. Using a controller, transmit “OFF", "ON", “ALL OFF" and "ALL LIGHTS ON* commands to
ensure the device turns the controlled load on and off in response to remote control.

5. Test for Signal Strength and Noise once again using the AR300 and AT300.

FRONT BACK SCE
RSI20/RS121 RATING: SQE SQ°C
20 An’m ( [y ) > Q i ~ = —‘
125 VAC (+/-10%) 60 Hz 3 L H
DIVENSIONS: ¥ E ]
A 41 (104mm) c : @ 8 I A
§ L
8. 275 in. (7omm) S rama @E i
C. 26in (665mm) i !ﬂg 3
. . N —
D: 13in. (33mm) L ¢ © U L]y
E: 17 in. (43mm) Q !
F: 155 in. (39.4mm} OreO !y
G: 185 in. (46 5mm) . o ) N screw ciamp, —
‘a— E —=' strip wire & insert — G -l
nto aporopriate hole,
then retighten screw clamp.
RS120 Installation Instructions ADVANCED CONTROL TECHNOLOGIES, INC.
kev A P/D 08912 2 Indlanapolis, Indiana 46241 (300) 386-2231
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TB100
\,

PCC 125 VAC Transmitter Base

e /—

See TK Series Keypad To set address codes:
installation instructions insert small screwdriver
for proper checkout procedures into slot on address code
when using the TB Series dials and turn until arrow
Transmitter Bases. points to desired letter

and number code.

Carefully slip TK Series
Keypad under notch O é O

in metal plate.
P White

o "o
.,@, ..@ —= NEUTRAL
Line up pins of TK

with socket of TB 8100

and push Keypad \
firmly in place. Black

125 VAC
PN

BEFORE YOU BEGIN...
READ ALL INSTRUCTIONS

Make sure your installation will conform to all applicable codes and requirements.
TEST FOR SIGNAL STRENGTH AND NOISE...

using the AR300 and AT300. It is necessary to test the installation in the actual operating
environment. The amount and types of line loads may reduce the strength of the transmitted
signal and/or electrical noise may cause interference with the transmitted signal. Proper
installation may require additional couplers, filters or repeaters. Special coupling devices are
required to allow signal to be distributed to all phases and zero-crossings in multi-phase and
multi-transformer distributions.

IF YOU HAVE ANY QUESTIONS...
Consult your nearest Engineered System Center (ESC) for additional information.

There are no field repairable assemblies on this unit. It is covered by a two year limited
warranty. If service is needed, the unit must be returned to the ESC where purchased. Contact
your ESC for return details.

.%

ADYANCED CONTROLTBCH\OIQG[ES.J\C._ —_— e — -

T g _ . - TBIOO Instructioa Shee
~ Tndianapolis, indiana 48241 (300) 886:2281 -

LS ; ' P/D 0891

L
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INSTALLATION

. CAUTION! Make all connections with the POWER OFF to avoid injury to the installer or
damage to the device.
NOTE! This transmitter is not intended as an exact replacement for standard wall switches.

The white lead MUST be connected to a Neutral (not a white lead used as a line voitage
“feeder” to a load).

1. Strip 3/4" of insulation from the ends of the conductors and make connections as shown in
the Wiring Diagram.

2. Check connections to be sure they are tight and no bare conductors are exposed.
3. Make sure the load or installation does not exceed the device rating.
4. Setthe address:

Up to 256 addresses can be selected from the module. The address consists of a Letter
Code (A through P) and a Number Code (1 through 16) for Unit address. Set the address
code dials as shown in the Wiring Diagram.

5. Install the appropriate TK Series Keypad as shown in the wiring diagram.

6. Install into a standard single or multi-gang electrical wall box. Use a deep box to avoid
interference with box fittings and allow room for wiring connections.

Mount the device in the wallbox and instail the cover plateftrim ring (Decora ™ or
compatible style available through electrical supply vendors).

CHECKOUT

. 1. Restore the power.

2. Test Local Operation (TK Series Keypads Only):

Refer to the installation instructions for the TK Series Keypads for additional information.
Push the rocker switches several times to ensure the module controls the load in response
to manual control.

4. Test Remote Operation:

Using a controller, transmit “OFF", "ON", “ALL OFF", "ALL LIGHTS ON", "DIM" and "BRIGHT"
commands (as appropriate for the Keypad used) to ensure the device tumns the controlled
load on and off in response to remote control.

5. Test for Signal Strength and Noise once again using the AR300 and AT300.

A
1

TB100 RATNG. = —

No Loaa g 4D

125 VAC (+/-10%) 60 Hz B

CIMENSIONS
e o A 8

A 2795 in (7Omm) !

8: 41 {*¢ammi !

C: 995 n. 235mmi {Eessscos] =

[o] Q

D: 1758 n. {4315mm) jé-‘—' —1 f—

- ~—— < 3

£: 14in (Z55mm} | (gba,-.@ l : ' Y e
~=IBl00 asiruction-sh T o e T S T o ADVANCED CONTROETECHNOLOG S IN G

P/D 08912 2 Indianapolls, Indiana 46241 (300) 886-2251
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TK SERIES

‘\ PCC Keypads for TB Series Transmitters

TK SERIEES KEYPADS
I |
DIVENSIONS: o 9 l Ko TKe2ey TKe21 TKEGR/ TKE3!
A: 255 in. (65mm) N A One Letter Grow One OOFF Two Sequenced
8: 125 in. (32mmi AL ONVOFF One DM Control ONOFF
C: 045 in. (1tmm)
9
g ol
TKeoe/ TRt lov_omA ElED
One ONOFF oa [0 o#]
[oemsor] A/ V]
TKoaQ/ TKR41 TS/ TKoS1 TKe6/ TKes!
Three Sequenced  Thrge Sequenced Four Sequenced
ONOFF ONOFF ONOFF
Ore Letter Group
ALL ON/OFF One DM Control

. BEFORE YOU BEGIN...

READ ALL INSTRUCTIONS

Make sure your installation will conform to alil applicable codes and requirements.
TEST FOR SIGNAL STRENGTH AND NOISE...

using the AR300 and the AT300. It is necessary to test the installation in the actual operating
environment. The amount and types of line loads may reduce the strength of the transmitted
signal and/or electrical noise may cause interference with the transmitted signal. Proper
installation may require additional couplers, filters or repeaters. Special coupling devices are
required to allow signal to be distributed to all phases and zero-crossings in muiti-phase and
muiti-transformer distributions.

IF YOU HAVE ANY QUESTIONS...
Consult your nearest Engineered System Center (ESC) for additional information.

There are no field repairable assemblies on this unit. It is covered by a two year limited
warranty. If service is needed, the unit must be returned to the ESC where purchased. Contact
your ESC for return details.

INSTALLATION
% | CAUTION! Make all connections with the POWER OFF to avoid injury to the installer or
damage to the device.
e — ADVANCED CONTROL ELEHNOLOCHSHANG. —— " = TR T o Fo e | mome e — T SertesniSta intion fastruction
Indianapolis, Indiana 46241 (800) 336-2231 L Rev A P/D 0891
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1. Set the address:

Up to 256 addresses can be selected from the TB Series Transmitter. The address consists
. of a Letter Code (A through P) and a Number Code (1 through 16) for Unit address. Set the
address code dials as shown in the Wiring Diagram for the TB Series Transmitters.

2. Slip the top of the TK Series Keypad into the notch at the top of the TB Series Transmitter.
Align the pins on the TK Keypad with the sockets on the TB Transmitter and push in place.

3. Make sure the load or installation does not exceed the device rating.

4. Install the cover plate/trim ring (Decora TM or compatible style available through electrical
supply vendors).

CHECKOUT

1. Restore the power.
2. Test Local Operation:
TKO000/TK001 - One Button Keypad - One ON/OFF Command:

The ON/OFF rocker switch controls all loads (either On or Off) controlled by R Series
Receivers that are set for the same complete address code as the TB Transmitter.

Depress the rocker switch several times to ensure the module properly controls the load in
response to manual control.

}Dﬂ/— One Button Keypad - One ALL ON/ALL OFF Command:

The ALL ON/ALL OFF rocker switch controls loads (either On or Off) controlled by R Series

. Receivers. The ALL ON command controls all RD, RF and RS Series Receivers (except
those RS Receivers that do not respond to the “All Lights On" command) that are set for the

SAME LETTER code as the TB Transmitter. The ALL OFF command controls ALL R Series
Receivers that are set for the SAME LETTER code as the TB Transmitter.

Depress the rocker switch several times to ensure the module properly controls the load in
response to manual control.

?ﬂ(ﬁ?— Two Button Keypad - One ON/OFF Command, One DIM Command:
e ON/OFF rocker switch controls all loads (either On or Off) controlled by R Series
Receivers that are set for the same complete address code as the TB Transmitter.

The A/V rocker switch Brightens (A) or Dims (V) ALL loads controlled by TD Series
Dimmers that are set at the SAME Letter code as the TB Transmitter.

Depress each rocker switch several times to ensure the module properly controls the load
in response to manual control.

TK030 31 - Two Button Keypad - Two Sequenced ON/OFF Commands:
ach ON/OFF rocker switch sequentially controls all loads (either On or Off) controlled by R
Series Receivers that are set for the same complete address codes (beginning and in

sequence with) the address code set on the TB Transmitter.

Example: if the TB Transmitter is set on B1, the top rocker switch will control all loads set at
B1 and the next rocker switch will control all ioads set at B2.

. Depress the rocker switch several times to ensure the module properly controls the load in
' response to manual control.
— TK Series trastatlationinstractions ——<———- - = T e = ADVANCED CONTROL TECRNOLOGIES TNG— B
Rev A P/D 08912 Indianapolis, Indiana 46241 (300) 886-2281
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D S S .
TKo40/T#041 - Four Button Keypad~Three Sequénced ONJOFF Commands, One ALL
ON OFF Command: o

Each ON/OFF rocker switch sequentially controls all loads (either On or Off) controlled by R

Series Receivers that are set for the same complete address codes (beginning and in
sequence with) the address code set on the TB Transmitter.

N - P e - - e ST bt

Example: if the TB Transmitter is set on B1, the top rocker switch will control all loads set at
B1, the second rocker switch will control all loads set at B2 and the third rocker switch will
control all loads set at B3.

The ALL ON/ALL OFF (fourth) rocker switch controls loads (either On or Off) controlled by
R Series Receivers. The ALL ON command controls ALL RD, RF and RS Series Receivers
(except those RS Receivers that do not respond to the “All Lights On* command) that are
set for the SAME LETTER code as the TB Transmitter. The ALL OFF command controls all
R Series Receivers that are set for the SAME LETTER code as the TB Transmitter.

Depress the rocker switch several times to ensure the module properly controls the load in
control. ‘

Each ON/OFF rocker switch sequentially controls all loads (either On or Off) controlled by R
Series Receivers that are set for the same complete address codes (beginning and In
sequence with) the address code set on the TB Transmitter.

Example: if the TB Transmitter is set on B1, the top rocker switch will control all loads set at
B1, the second rocker switch will control all loads set at B2 and the third rocker switch will
control all loads set at B3.

The A/v rocker switch Brightens (A) or Dims (v) ALL toads controlled by TD Series
Dimmers that are set at the SAME Letter code as the TB Transmitter.

Depress the rocker switch several times to ensure the module properly controls the load in
response to manual control.

TK060/TK061 - Four Button Keypad - Four Sequenced ON/OFF Commands:

Each ON/OFF rocker switch sequentially controls all loads (either On or Off) controlled by R
Series Receivers that are set for the same complete address codes (beginning and in
sequence with) the address code set on the TB Transmitter.

Example: #f the TB Transmitter is set on B1, the top rocker switch will control all loads set at
B1, the second rocker switch will control all loads set at B2, the third rocker switch will
controt all loads set at B3 and the fourth rocker switch will control ail loads set at B4.

4. Test for Signal Strength and Noise once again using the AR300 and AT300.

ADVANCED CONTROL TECHNOLOGIES, INC. TK Series Installation Instructions
Indianapolis. Indlana 46241 (800) 836-2281 3 Rev A P/D 08512
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Unlversal Transceiver
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out an entire year of schedules unat-
tended. Once programmed, it can
stand alone and function detached
from the user’s computer.

The TU100 has an on-board micro-
processor which functions indepen-
dently after schedules have been
entered. The clock/calendar allows a
scheduling for time-of-day, day-of-
week and month/date. Memory is
protected from power failures for up
toten years by a lithium energy source.
The memory accommodates up to a
year’s worth of scheduling.

The TU100 accommodates switching
schedules for sixteen letter codes (A-
P) each of which has sixteen number
codes (1-16). The PCC receivers can
use any of these 256 unique codes
alone or with multiple receivers set on
the same code.

Features:

= - ularly occurring ON/OFF events
each day of the week. Each

Group Schedule can control from

1 to 256 point addresses. Holi-
days provide alternate schedules
for one to sixteen days.
B Auto-Adjust Mode *
If selected, on return from a power
interruption, the TU100 automatically
reconciles all schedules to the current
time and then carries out a "Refresh”
sequence.

B Overrides

Each point address may be overridden
indefinately to a particular time or for
a specified period.

M 50/60 Hz sclectability.

B P1Tes

On command, "P1 Test” transmits
continuous P1 ON and P1 OFF signals
for testing signal strength with the
AR300 PCC Signal Strength Indica-
tor.

~_——._<-.-__ o m—— A

-ternal computcr through its RS232
connector. - Using your software or
ours, you have all the power of your
computer to set up, retrieve and print
your schedules. Once programmed,
the TU100 need not be connected to
the external computer.

M Peripheral Connection

An RS485 connection is provided for
input from ACT peripheral devices.

B Modem Connection

The TU100 can be connected directly
to computers by a cable of up to fifty
feet in length. For longer distances,
the TU100 can be connected to an
auto-answer telephone modem.
When used with another modem at the
computer end, communication with
the TU100 can be accomplished any-
where there is a telephone outlet-
around the block or around the world.
The TU100 communicates at 2400
baud.

——m e T T T
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B “User Friendly” Software

ACT provides software to communi-
cate with the TU100 from an IBM PC
or PC compatible computer. It sup-
ports the set-up of all desired schedule
data and can control all functions of
the TU100. It enables the user towrite
data to the TU100 memory or read it
back, store and retrieve the dataonthe
computer’s floppy disc or provide
bard copy from a printer. In addition,
TU100 software supports modem op-
eration, including phone number lists
for auto-dial modems. Our software
adjusts as the user’s level of expertise
increases. For beginners, everything
is completely menu-driven. Asopera-
tors become more experienced, the
software supports direct typing of data
without walking through the menus.

The ACT TU100 Operator’s Manual
comes with a complete description of
the user interface and applications
guidelines. A technical reference
manual is available for those who
choose to write their own software.

Applications
M Dedicated Control

Since the TU100 can be commanded
to transmit and receive PCC signals
directly, it may be permanently con-
nected to a PC computer or main-
frame and work with the computer in
real time. It may also be uploaded
with schedules for a day, week, month
or season at a time, and left connected
but "off-line" for instant "on-line" com-
mumca(xon at any time.

B Setltand Forget It

Because the TU100 does not need an
external computer for operation, it
can be programmed for up to a year
(longer if no data-dependent over-
rides are used or yearly repeating of
overrides are used or yearly repeating
of overrides is desired), then discon-
nected from the computer and in-
stalled at any 120 volt outlet that is on
its own separate circuit or that has
been examined and suitably coupled,
if necessary, by the installer. Its small

size allows it to fit under a counter or
on a bookshelf. For reprogramming,
just unplug the unit (the battery back-
up keeps the schedules "alive”) and
bring it back to the computer.

B Distributed Control

If the PCC installation has areas of
electrical isolation from the PCC sig-
nal (which may occur if the building
has several electrical feeds), more
than one TU100 can be used. Each
isolated area can then have 256 points
of control and reduce the need for
signal boosting and coupling services.
M Remote Communication

The TU100 can be outfitted with an
auto-answer modem. It merely re-
quires a nearby telephone outlet jack
for the modem. In fact, if several
TU100s are in use, in one facility or
across an entire chain of facilities, it is
possible to communicate with all of
them (one at a time) from a single
central computer. When an installa-
tion is dialed up, the modem answers
the phone and makes available the
same power and versatility of a TU100
connected directly to the computer.

The following are some suggestions of
howa dealer or service operator might
use the TU100 as part of a package.

M Programming Services

Since you can program the TU100 at
the computer before installation, the
dealer might rent use of his computer
to a customer who has none or might
sell the unit to the customer pre-pro-
grammed. The customer or the dealer
would then install it.

B Remote Operation

The dealer could control the opera-
tion of one or several installations.
Using a customer-or dealer-owned
TU100, the dealer can monitor cach
installation from his central computer.
In this application, it would be possi-
ble to download schedule changes as
necessary. In addition, troubleshoot-
ing of the system can be accomplished
over the phone line.

Versatility: The ACT TU100, when
integrated with proven PCC compo-
nents, offers the building operator an
unmatched level of cost-effectiveness
and versatility. The adaptability of the
TU100 combined with the wide diver-
sity of available PCC components, lets
managers expand or upgrade facility
management capabilities easily, rap-
idly and inexpensively.

07911
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Metasys Network Sales Manual 635

Network Units
n ﬂ A - NCU/NEU Product Bulletin
ET’ ‘SY - Issue Date 0492
Network Control Unit, Network Expansion Unit
R R ﬁ-it PoE k. ' - é 5 ‘:.»‘;.:}ié':x;::‘:; u !“s:’!‘:-x':,::‘;’{‘;';;‘?.‘ -
The Network Control Unit (NCU) is a modular, A companion product, the Network Expansion Unit
intelligent panel that is the heart of the Metasys™ (NEU), allows you to expand the I/O point and
Network. Use an NCU where complex, high- control loop capacity of the NCU. Tﬁe NEUis a
performance control is demanded, such as central remote panel that communicates with the NCU

plant heating, ventilating, and air-conditioning. over simple telephone wires.
The NCU also coordinates independent

Application Specific Controllers (ASCs) over a

communications network.

In a design breakthrough, the NCU integrates
auxiliary electronic hardware into a family of
modules that plug into a base frame chassis.
Instead of piecing together diverse products on
site, the auxiliary components are built-in at the
factory. Result: lower total installation costs,
greatly improved performance and efficiency, and
simplified use.

The base frame also allows you to configure the
panel from a selection of compatible modules.

You can tailor a system precisely to the immediate
application, while leaving options for easy
expansion or retrofits in the future.

Features and Benefits

O Modular Design Family of modules for economical instalfation, service,
and future expansion.
@ Molded, Hardened Packaging Meets the structural and safety standards set by metal,

but vastly reduces labor costs.

O Integrated Auxiliary Gear Assembles field interfaces (pneumatic and electric) and
electronic components into an integrated package for
“single pane!” installation savings and system reliability.

O Continuously Self-Tuning Dynamically fine tunes—or changes—control strategy
Proportional-Integral-Derivative to improve performance and energy efficiency. Makes
Control Algorithm managing your facility simple.

Q Manual Overrides / Status LED Local operator monitoring and control makes the
indicators system easy to use.

O Distributed Architecture Muttiple processor and power supply architecture

shares and accelerates control processing ability,
dispensing with a headend and improving the system
reliability.

© 1992 Johnson Controls, Inc. 1

Order No. 635-045 H q L"
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. Figure 1: System With Two Network Control Units and One Network Expansion Unit
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Modularity for Multiple Applications

The NCU is a high-performance field panel
configured from a family of compatible electronic,
electrical, and pneumatic modules. This
modularity allows the NCU to handle a wide array
of control duties.

In small facility applications, an NCU serves as the
main control panel. Its flexibility in connecting I/0
points makes it the perfect controller for setting up
and running all control applications. Using a
combination of resident applications and custom
user-written programs, the NCU operates
equipment at peak efficiency while maintaining
optimum occupant comfort. The NCU
communicates to the building manager through
local override controls, an easy to use Network
Terminal, and local or remote graphic Operator
Workstations and printers.

Medium and farge facilities can use several NCUs,
each of them controlling a portion of the facility.
NCUs network together via the N1 LAN to share
their information. Unlike other systems, this
sharing is unlimited and allows any NCU access to
any information available to any other NCU. More
than just “peer-to-peer,” the ease with which the
N1 LAN allows complete information sharing is
called Dynamic Data Access™. Thisis a
breakthrough in Facility Management Systems,
making practical the ability to totally integrate
every facet of a building’s operation on a single
network.

By sharing all information with each other over the
network, the NCUs are able to take advantage of
sophisticated control algorithms to provide facility-
wide optimization. Together, the NCUs make
thousands of calculations—instantly—to determine
the most efficient operations of such things as the
chillers under the control of one NCU with the
systems under the control of another.

The NCU can serve still another function: as the
network operator interface. The NCU organizes
information for operator reports and responds to
that operator's commands and program changes.
Since each NCU has total access to all NCU data
on the N1 LAN, operator access through one NCU
is the same as access to all NCUs.

The NCU also coordinates a local network of
Application Specific Controliers (ASCs) as they
perform HVAC, lighting, fire, and access control
functions. In this application, the NCU provides
alarm monitoring and integrated control functions
for the standalone controllers.

Carrying out even one of these many functions
would be a major accomplishment for many
controflers, but the Metasys NCU handles them all
with ease.

H-4b
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Gimple, Versatile System Access

The building operator has access to the entire
Metasys Network through a family of operator
interface devices attached tothe NCU. Three
ports are available for use by operator devices.
One port is a standard RS-232 connection to
which either an Operator Workstation or output
printer may connect.

The second is dedicated to the Network
Terminal—a portable or panel mounted
input/output device. Like the Operator
Workstation, the Network Terminal has access to
all parts of the network. It is used for point
monitoring, overrides, setpoint adjustments,
schedule changes, and parameter modifications.

The third port houses either a dial-up modem
module, or a standard RS-232 module that
connects to an external modem. The modem
module is a 1200 baud Hayes™-compatible auto-
answer modem. This provides access to the
entire network via remote monitoring by either an
Operator Workstation or an output printer.

Affordable Expansion—The NEU

The flexibility and modularity of Metasys enables
facility managers to choose only the equipment
they need to operate their buildings.

A good example of how this modularity saves
money is the Network Expansion Unit (NEU). The
NEU is a panel that, in appearance and /O
functions, is identical to the NCU. It differs only in
that it lacks the NCU’s main processor, the
Network Control Module (NCM).

The NEU is an intelligent remote panel used to
expand the point /0 and control loop capacity of
the NCU. It is connected to the NCU over a
simple 3-wire communication trunk, the N2

The NCU supports a multi-user environment,
which means that any number of operators can be
accessing information in the NCU at the same
time.

NCU

Laptop Operator = ~
Workstation

or
Printer !

Dial-Up Modem
to remote
Operator

Workstation

=1

Figure 2: Multi-User Environment Options

Network Terminal

Bus. Installing an NEU is often more
economical—and efficient—than hardwiring
dozens of points from an equipment room back to
the NCU in another part of the building.

This flexibility is one reason why Metasys is the
preferred FMS solution for existing facilities
looking for ways to modernize and optimize their
operation. It also makes Metasys the perfect
choice for new construction, since the system can
be precisely tailored for the immediate application
while still providing easy system expansion in the
future.

4 Network Units—NCU/NEUProduct Bulletin
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A Wide Variety of Enclosures and Base

Frames For Total Customization

The physical design of the NCU and NEU was
given as much careful thought as the rest of the
Metasys system. NCUs and NEUs are configured
from a family of electronic, electric, and pneumatic
modules that fasten into a base frame. Each
module has a magnesium and structural plastic
case that protects internal electronics from
electrostatic discharge during handling, or from
airborme contaminants while in use. The metal
case mates to a metal ground plate in the base
frame, forming a continuous electromagnetic
shield for all the electronics. Since each module
already contains the shield it needs to perform
reliably, adding future modules builds a faraday
“box” on the fly, without the cost or planning
necessary with traditional cabinets. It's this built-in
protection that lets the NCU and NEU operate
reliably, even in harsh, electrically noisy
environments.

AHU with Gauges Custom Configuration,
View of Cover and Inside

y the Enclosure

Three base frame sizes accommodate various
numbers of modules and point I/0. For retrofit
applications, you can mount the base frame and
modules into an existing cabinet.

But for new construction, house the base frames
in an attractive, thermally efficient Metasys
enclosure—its transparent door allows keyed
access to all operator override controls. And if
you want, use a larger enclosure to house
additional devices, such as application specific
controllers, pneumatic cumulators, regulating
valves, etc.

Subpanels, with standoffs, accommodate this mix
and matched gear, and bring meters and gauges
close to the transparent door for easy viewing.
Use standard panels or design your own. Our
Panel Unit in Poteau will even assemble and wire
a custom configuration for you.

O

I

\

View of 2-Slot
Base Frame Configuration,
Inside the Enclosure

Figure 3: Enclosure With Customized and Base Frame Configurations
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.Designed for Economical Installation
and Service

~ Installation accounts for 75% of the total cost of
building controls. Instead of continuing the pattem
of systems that individually wire diverse
components, the Metasys family of modular
components just plug into a standard chassis.
These modules already contain the necessary
relays, signal conditioners, overrides, and
transducers that, individually, are expensive to
wire together. By building in auxiliary functions,
packaging them into modules, and joining them
with plug-in connections, the Metasys base frame
and modules can be installed or serviced without a
single nut or screw. Changes? Simply plug in
additions and replacements.

Installing an NCU or NEU is simple. First, mount
an enclosure to claim wall space and land conduits
for line-voltage wiring. After cables, wires, and
pneumatic tubing are pulled, mount the base
frame. The molded design of the base frame
eliminates on-site labor by its snap-fit assembly
and on-board gear; plus, its rigidity and light
weight allow hanging of a complete system by one
‘erson, instead of the usual two.

Make all terminations into the NCU’s fast-clamping
screw terminators. Next, plug in the various '
modules housing the electronics, power supplies,
control relays, transducers, etc. The staging of
this modular installation facilitates the timely flow
of material to construction projects, provides
logical and obvious division of labor for the
electrical and mechanical trades, and keeps the
electronics off the construction site where they
could get damaged or lost.

Once the panel is up and running, maintenance
costs are also reduced. The enclosure’s
resistance to corrosion, and the material's
consistent texture and color, eliminates plating and
painting. Surface scratches will not mar the cover,
and there is no opportunity for rust to develop.

You'll require less service because the integrated
assembly builds-in reliability at the factory, instead
of wiring it together in the field. And if you do
need service, the modular format individually
isolates and protects the components: severe
misapplication interrupts service only at the easily-
replaceable, low-cost module.

6 Network Units—NCU/NEUProduct Bulletin
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N
. , Modules—The Foundation of the NCU/NEU

There are five basic types of modules that mount The following pages detail the purpose and

inside an NCU (four inside the NEU): features of each module type. Together, inside an
- i NCU or NEU, they provide outstanding control

»  Network Control Module (Only in NCU) performance and reliability in a modular design

o Digital Control Module that's easy to install and service. They combine a

library of proven, powerful software features with
) user-programmed flexibility, making the NCU and
e Function Modules NEU cost-effective for a wide variety of custom
control applications.

o Point Multiplex Modules

e Power Supplies

Local Network

Terminations | 0
Power Supplies
i By |
Sensor/Actuator ; _ Function Modules
Cable Terminals \ ﬂ[ i
(Bay Door Opened) g g
m S Cable Trays
I S for Separating
N m S,/ Line / Low
. i :M E Voltage

Network Control Module,
with Both a Digital Control
Module and a Point
Multiplex Module on
Each Side

BRI

Network
Terminal

Wire Management
|~ Guide

AV

/ X

Figure 4: Modules of the Network Control Unit
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detwork Control Module

he Network Control Module (NCM) is the main
processor in the NCU. Fully user-programmabile,
it is responsible for supervisory control activities
for the points and caéntrol loops connected to the
NCU and all NEUs and application specific
controllers with which it communicates on its local

buses.

You choose your NCM's configuration, whether as
a standalone controller, a node on the N1 LAN
working in concert with other NCMs, or as a
connectivity path (bringing other systems under
Metasys control or interfacing Metasys to a host
system). The battery-backed memory of the NCM
stores application programs, user data bases, and
point histories. Every NCM includes the software
features described in this section to coordinate
system-wide efficiency, keeping you informed and
in control while ensuring occupant safety and
comfort.

Scheduling

Scheduling provides a long-term, system-wide
means for issuing commands to points (e.g.,
n/off, or setpoint adjustment). Establish control
n a time-of-day, day-of-week, or calendar basis.
Virtually any number of commands may be
scheduled per point.

Two types of weekly schedules can be defined:
regular and alternate. These options give you the
ability to create different on/off times for summer
and winter. The NCM can automatically switch

back and forth between these schedules based on

either a date or an event, such as the outside
temperature fluctuating around a limit. Holiday
schedules can also be programmed to override
the normal day-of-week programs. Up to 30
holidays, each lasting from 1 to 31 days, can be
programmed up to a year in advance.

An Exception Program may also be scheduled up
to a year in advance. This program overrides an
individual point’s weekly program on only the date
for which it is scheduled. This allows those
occasional changes to your normal building
routines to be easily entered in advance, without
the need to place your entire facility on holiday
schedule.

Trending

Trending monitors changes in a point's value over
time as a means to collect data when the system
is operating properly, and to help diagnose
problems in your facility.

Two different programs perform trending functions
in the NCM. The first, Point History, keeps a
running trend of every analog input point for the
past 24 hours (one sample every 30 minutes), and
a record of the last 10 changes for every binary
input and all output points. For long term storage,
point histories may optionally be uploaded from
the NCM to an Operator Workstation. These
histories are automatically available—should a
building operator receive a note that an occupant's
office was too hot, the operator can compare
normal building operation data with the current
information to diagnose problems in the facility.
With this data automatically retained by the NCM,
the operator can quickly resolve the problem and
keep it from occurring again.

A second feature, User Trend, allows the building
operator to create custom history files for selected
points. For example, you may choose to trend
various critical data values on a 1-minute basis
and save all readings at the NCM for a week. Any
number of points may be assigned to User Trend.
As NCM memory becomes full, you can choose to
automatically upload the oldest trends to any
Operator Workstation.

8 Network Units—NCU/NEUProduct Bulletin
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Totalization

Capabilities of the NCM include Run Time
Totalization, which keeps track of total operation
hours for fans, pumps, and other equipment
monitored or controlled with a binary point. -
Analog Totalization and Pulse Totalization monitor
the consumption of chilied water, steam, gas,
electricity, or other variables measured by either
analog or pulse input sensors. Event Totalization
counts how many times something has occurred,
such as a compressor cycling on and off.

The NCM maintains totalized values on an hourly,
daily, weekly, or monthly basis. For longer term
storage, these totals may be automatically
uploaded to an Operator Workstation at the end of
each totalization period. Of course, you can
assign limits to any totalized value, generating an
alarm or maintenance message when the limit is
exceeded.

The number of points added to the Totalization
feature is limited only by available NCM memory.

EL

-
P e
L

v

Figure 5: Network Control Module

Demand Limiting

Demand Limiting monitors your building's electrical
meters and predicts what the electrical demand
will be. Should the prediction exceed a target
value, the feature temporarily turns off non-
essential equipment. The Load Rolling feature
cycles equipment on and off to reduce electrical
power consumption. Both features are
coordinated such that the equipment being turned
on and off is evenly distributed throughout the
building, avoiding “roller coaster” effects that occur
when many loads cycle at the same time. In
addition, space temperatures and other comfort
indicators are constantly monitored to avoid
turning off equipment that might result in occupant
discomfort.

Each NCU can monitor up to four independent
electric meters for demand control. However, the
loads to be shed when needed can be located at
any NCU on the network. Using Dynamic Data
Access, all NCUs in your facility work together to
coordinate energy control strategies.

Control Processes

User-written control processes allow programming
of additional application features into the NCM.
With the powerful Graphic Programming
Language, even a non-programmer can write
specialized programs for optimal start time control,
night setback, outside air economizer programs,
chiller plant optimization, and more. Enter these
energy-saving programs from an Operator Work-
station, then load them into the NCM over the N1
LAN, or through the direct RS-232 connection.

Password Protection

The NCM provides Password Protection. Each
operator is assigned an eight character password
ID. The ID is programmed to indicate which level
of command authority will be granted, and which
groups of points the operator has access to. The
NCM maintains five levels of command authority
and 16 user-defined point groups, such as HVAC,
electrical, medical gas, and security. Up to 50
user passwords may be programmed. And once
again, Dynamic Data Access coordinates between’
all NCUs and Operator Workstations such that the
password information is consistent throughout the
system. This means that each operator's
password will work the same regardless of where
the IO device he is using is connected to the
network.

H-52
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. Digital Control Module

The Digital Control Module (DCM) connects points
to the NCU/NEU, and performs direct digital
control of valves, actuators, variable speed drives,
etc. The DCM is actually a coprocessor for the
NCM, executing Proportional-Integral-Derivative
(PID) loop calculations. This frees the NCM to
perform duties such as scheduling, interlocks, and
operation sequence. Each DCM supports up to
ten universal input and ten universal output points.
These points can be inputs and outputs for the
DCM’s PID algorithm, or they can be used
independently for supervisory monitoring or control
by the NCM.

You configure the PID algorithm in software,
determining it as a proportional only, proportional
plus integral, or proportional plus integral plus
derivative controller. Applications include cascade
or master/submaster control.

Furthermore, the PID algorithm is continuously
self-tuning: after an initial setup, it automatically
adjusts to equipment changes and load changes
over time, without the need for manual
recalibration. The result is service-free control
with superior comfort and energy efficiency.

The PID algorithm also provides for both “softstart”
and “bumpless transfer” control. This means
gradually bringing chillers and fan systems into
proper operating conditions at equipment start-up
or manual-to-automatic changeover—without
erratic cycling that can cause comfort problems,
energy waste, and mechanical wear.

Building operators can monitor the performance of
the PID control by use of the DCM's PID
Diagnostic Trend feature. This feature samples
the PID inputs and outputs every second, and
makes the information available at an Operator
Workstation in a graphical format. Control
problems can be quickly identified and corrected.

jsleislalajaje]afuie] j=]=ls]lsinlu]s]alala]
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Figure 6: Digital Control Module
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Function Module

Function modules connect the sensor input and
control output points to the DCM.

A variety of input function modules exist to provide
signal conditioning and protection for the
electronics of the DCM. Each input function
module can process one—or a combination—of
these signal types:

e Pneumatic, including a wide range of
differential pneumatic signals

e Binary, dry contact or 120 VDC/VAC

e Voltage, 0-10 VDC or 120 VDC/VAC

e Current, 4 - 20 mA

e RTD Elements, both 1000 and 100 ohms

A variety of output function modules convert the
electronic signals of the DCM into signals directly

capable of controlling motor starters, actuators,
etc. The types of output control signals include:

e Pneumatic, 1 - 19 PSI
e Voltage, 0-10VDC
e Current, 4 -20 mA

e Electrically isolated, if a ground reference is in
the controlled device

e Binary, for 2-wire, incremental devices

e Triac, to control 24 VAC for 3-wire incremental
devices

e Solenoid, for 2-position or switching control of
pneumatic circuits

e Relay, including electrically maintained,
magnetically latched, or momentary

The output function modules have manual
override controls to allow the building operator to
directly control both binary and analog outputs.
These manual overrides are constantly monitored
by the DCM—use of one is immediately reported
to the system operator. The reporting mechanism
prevents temporary overrides from becoming
permanent, which could compromise energy
management plans.

If the output is part of a Plor PID control loop,
switching the output into “Manual” also puts the
control loop into a tracking mode. The DCM
monitors the controlled variable so that it can
gracefully bring the output back into control when
it is eventually placed back into “Automatic” mode.
This feature provides a bumpless transfer of
control from manual to automatic modes.

Using function modules makes the DCM
compatible with a large variety of sensor and
control output types, both electric and pneumatic.
in addition, the robust design of the DCM
electronics virtually efiminates the need for
shielded cable in all but very electrically noisy
environments. This means retrofit applications are
cost effective for NCUs and NEUs, since most of
the building’s existing sensors and actuators can
be reused.

Figure 7: Function Modules Plug into an NCU or NEU
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oint Multiplex Modules

The Point Multiplex Modules (XM) economically
interface points used for monitoring or supervisory
~ control applications. They are perfect for adding
point capacity in applications where the power and
sophistication of a DCM is unnecessary.

Unlike the DCM, which has universal inputs and
outputs characterized by function modules, each
XM has a fixed input/output point configuration.
All line-voltage relays, manual override controls,
and other signal conditioning circuitry are housed
with the electronics inside the XM. A family of
XMs is available, differing only in point /O mix.
The next two charts index the capabilities of each
XM.

}
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Figure 8: The XRE of the Point Multiplex Family

Chart 1: Input-Only Point Multiplex Module

Multiplex Binary (XBN)

Method 32 inputs monitoring:
- Dry contacts
-AC
-DC

- Frequencies of 10 Hz or less

indicators 32 LEDs (software configured)

Point status change reports to NCM

Applications

Monitors the status of 2-position devices such as fans, pumps, or security panels. Voltage input from a starter or
pilot device can also indicate that the equipment has changed state. In addition, the XBN can detect pulses from
flow meters, electric utility meters, or other pulse output devices whose frequency is 10 Hz or less.

12 Network Units—NCU/NEUProduct Bulletin
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Chart 2: Input/Output Point Multiplex Modules

Multiplex Relay Electrically Multiplex Relay Latched (XRL) | Muitiplex Relay Momentary
Maintained (XRE) (XRM)
Method 8 inputs: Same as XBN.: 8inputs: Same as XBN. 8 inputs: Same as XBN.
8 outputs: Electrically maintained 8 outputs: Latching Form C relay 8 outputs: Momentary relay
Form C relay outputs. outputs. outputs, each with a set of Form A
and Form C contacls.
Control 2-wire control 2-wire control 3-wire momentary confrol
Type

Power Fallure

The starter circuits de-energize;
upon power restoration, the
equipment does not immediately
restart and.cause & surge in
demand. The user instead restarts
safely and orderly via software
commands.

The relay stays in the last position
commanded—much like a light
switch—even after loss of power.

The starter circuils de-energize;
upon power restoration, the
equipment does not immediately
restart and cause a surge in
demand. The user instead
restarts safely and orderly via
software commands.

Applications

Large air handler fans, large pumps,
and other 2-wire devices that require
a controlled startup after AC power
loss.

Exhaust fans, which require minimal
power and would be time consuming

1o manually restart; enabling circuits,

for equipment under separate panel
control; or other 2-wire devices that
restart immediately after power
retumns.

Motors, pumps, pulse-on / pulse-
off lighting contactors, and other
3-wire devices that require a
controlled startup after AC power
foss.

Network Units—NCU/NEU Product Bulletin 13
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ower Supply

A power supply module (one for each electronic Since these modules supply power not only to the
module) regulates and filters incoming line-voltage electronic module itself, but also to all sensors,
and protects against brownout. To reduce your transducers, and relays connected to that module,
spare parts inventory, the same model of power * they eliminate the need and cost of additional
supply services all electronic modules. external supplies for the instrumentation.

The advantage of separate power supplies is that Finally, the power supply is equipped with the
they simplify service—you can turn off the power necessary logic to stage a startup: when power
for one module while leaving all other modules in switches on, the power supply protects data

the NCU or NEU fully operational. Multiple power integrity and eliminates cycling outputs or false
supplies also increase your system’s reliability by alarm reports.

eliminating noise propagation between the
electronic modules.

— /

Figure 9: Power Supply Module
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. Specifications

Product  Network Control Unit, Network Expansion Unit

Power Requirements 85 - 264 VAC at 50/60 Hz

Amblent Operating  32° to 122°F {0° to 50°C)
Conditions 10 to 90% RH

Ambient Storage  -40° to 158°F (-40° to 70°C)
Conditions  51095% RH

Dimensions (Hx Wx D) 10" x 28" Enclosure-With-Cover (EN-EWC 100-0)
10inx 28in x 8.51in (26 x 72 x 22 cm)
(Fits 1-Slot Base Frame)

16" x 38" Enclosure-With-Cover (EN-EWC200-0)
16inx 38inx 8.5in (41 x 97 x 22 cm)
(Fits 1-Slot or 2-Slot Base Frame; auxiliary gear with both configuralions)

26" x 48" Enclosure-With-Cover (EN-EWC500-0)
26inx461inx8.5in (67 x 118 x 22 cm)
(Fits 1-Slot, pair of 1-Slots, 2-Slot, or 5-Slot Base Frame(s); auxiliary gear with all configurations)

Processor  Network Control Module: 80386 @ 16 mHz (NCM200); 80186 @ 8mHz (NCM100 series)
Digital Control Module: ~ 80188 @ 8 mHz

Point Multiplex Modules: 8051 @ 11 mHz

Agency Compliance  FCC Part 15 Class A; UL 916: CSA C22.2 #205

Agency Listings UL Listed and CSA Certified

Controls Group FAN 635
507 E. Michigan Street Metasys Network Sales Resource Manual
P.O. Box 423 Revision Date 0492

Milwaukee, W1 53201 Printed in U.S.A
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Metasys Network Sales Resource Manual 635
Application Specific Controliers-Section

_ A _ Product Bulleti
MET' \SYS- ? lIfsueuDeag 0392

Air Handling Unit Controller

The Metasys™ Air Handling Unit (AHU)
Controller is a complete digital control system for
most common air handling configurations,
including single zone, variable air volume, multi-
zone, and dual duct. The AHU Controller is
designed to reduce energy expenses while
keeping occupant comfort its top priority, and
meets both goals admirably.

The AHU Controller has both hardware and
software flexibility to adapt to many control
variations in both new construction and retrofit
applications. It can communicate on the
Metasys N2 Bus, seamlessly providing all point
and control information to the rest of the
network. In a smaller facility, the AHU Controller
is the perfect standalone controller. In either

. case, the AHU Controller, like the rest of
Metasys, is simple to operate—and simply
outstanding at providing efficient control and
management of your facility's mechanical
systems.

Figure 1: Air Handling Unit Controller

Features and Benefits

O Standalone Contro! of Each Air System reliability

Handling Unit
QO Network Communications Over Facility-wide control efficiencies and cost effective
N2 Bus sensor sharing
Q Fully Integrated Modular Purchase only needed parts
Packaging
Q Complete Line of Compatible Total system solution
Sensors, Actuators, and
Accessories

O Interfaces to Both Pneumatic and  Low cost instaliation for both new construction and
Electric Actuators retrofit applications

© 1992 Johnson Controls, inc. 1

QOrder No. 635-055
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Modular Hardware Packaging

he AHU100 has a family of compatible
compaonents that make it ideal for field
.. installation. The basic controller itself has three
" parts. The Base Modulé mounts easily to any
surface using either a DIN rail or direct mount. It
provides screw terminations for system inputs
and outputs. All electronics are on a separate
circuit board that plugs into the base, which
provides easy servicing and protection of the
electronics during initial installation. A cover
attaches to the Base Module, completing the
enclosure.

Additional components can be added as required
to complete the control system. A Transformer
Kit mounts on the same DIN rail as the Base
Module, providing 24 VAC power for the entire
AHU100 system, plus a convenient connection
point for conduit that might be used for the line
voltage wiring or low voltage sensor cables.

A Line Voltage Relay Kit added to the DIN rail
provides pilot duty switched outputs. Each
Relay Module contains four SPDT relays, each
of which can be controlled by any of the AHU
Controller's binary output points. Each relay
also includes a manual Hand-Off-Auto switch for
local overrides. The HOA switches can be
monitored by a binary input on the AHU
Controller to annunciate to an operator
whenever an output has been placed in the
“hand” or “off" positions.

One or more Function Module Kits can also be
attached to the DIN rail. Each houses from two
to four function modules, which provide the AHU
Controller with direct connection to pneumatic
actuators, differential pressure inputs, and
pneumatic transmitters.

Figure 2: Base Module, Transformer Kit, Line Voltage Kit, Function Module
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(Components

Described below are the Controller Enclosure
Kit, Controller Board, and a family of compatible
devices. The system may be configured for any
combination of electric or pneumatic
requirements. A DIN rail provides the mounting
foundation for the components (direct wall-
mounting is also an option). No separate cabinet
is required to house the system; however, a
cabinet is available when required.

Controller Enclosure Kit (AS-AHU101-0)

The Controller Board plugs into this housing, and
it is where all field and local terminations connect
(shielded cables are not required). The
enclosure also provides an optically isolated

Table 1; Sensors and Actuators

power supply for the N2 Bus and a phone jack to
connect a laptop PC to the Zone Bus. The
enclosure is shipped separately from the
Controller Board to accommaodate easier rough-
in procedures.

Cable connections are available for the Power
Supply/Transformer Module, Line Voltage Relay
Kit, and OAP Function Modules.

Controller Board (AS-AHU102-0)

The Controller Board plugs into the enclosure.
The AHU102 is temperature rated for equipment
room application. Both versions process 16
inputs and 16 outputs, directly wired, as shown
in Table 1.

Point Type Quantity

Characteristics

Analog Inputs 8

Jumper selectable for the following types:

010 10 VDC from any type of transmitter, range adjustable (0 to 5 VDC,
1102 VDG, etc.)

410 20 mA from any type of transmitter, (range adjustable)
IAP Function Module (0 to 25 psi)
IDP Function module (0 to 10.0 in wg, 7 ranges)

Resistance, (1000 ohms nominal) from nickel, 1000 ohm platinum sensors, of
silicon temperature sensors

Binary Inputs 8

010 15 VDC, dry contact, TTL compatible

Binary Outputs 10

24 VAC Triacs @ 0.5 amps Optional Relay Kit (AS-RLY100-0) available for
240 VAC @ 5 amps.

Analog Outputs 6

010 20 mA to any type of receiver or to the OAP Function Module. Output zero
and span are adjustable.

010 10 VDC {using a 500 W resistor) to any type of actuator, range adjustable.

Optional zone bus for up to six M100CGA-2 actuators, which duplicate the
analog outputs.

When connected to a Metasys Network or
Metasys Companion, the Controller Board
communicates to the system via the N2 Bus.

Whether in a network or standalone
configuration, communications to the laptop PC
and digital actuators are via the Zone Bus.

Application Specific Controllers—Air Handling Unit Controlier Product Bulletin 3
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Zone Terminal (AS-ZTU100-0)

\'he Zone Terminal (ZT) is a person/controller
nterface developed as an easy-to-use controller
adjustment and indication device. The ZT is
designed for the user who needs a .
straightforward method to monitor and adjust
points in an HVAC zone. The ZT plugs directly
into the AHU Controller, or it may be used at any
remate Zone Bus location through a Function
Module Kit or Relay Kit.

The ZT can also be permanently connected to
an AHU Controller by mounting the unit on a
nearby wall or directly into the tower. The
dedicated ZT provides alarm indication and
scheduling for the controller, thereby completing
the standalone AHU Controller strategy.

Function Module Kit (AS-FMK100-0)

The Function Module Kit provides the enclosure
and termination board to connect up to four,
single-slot Function Modules (FMs) to the AHU.
The applicable modules (ordered separately)
may be from any mix of |AP, IDP, or OAP FMs
(see below). Tubing connections and field
terminations are simple due to the tubing

anagement trough. Multiple kits may be used

r controller, limited by the controller's
input/output capacity.

The kit mounts either below the AHU enclosure
or remotely; when mounted remotely, a phone
jack on the kit extends the controller's Zone Bus
to allow easy setup and troubleshooting by the
laptop PC from the remote location.

IAP 101-0 Input Pressure to Electrical Analog

The IAP is for a pneumatic transmitter interface,
converting input air pressure (0 to 25 psi) to an
analog signal range (4 to 20 mA). It occupies
one slot in the FMK100-0 Kit, and is identical and
interchangeable with |IAPs used for other
Metasys devices.

The separately ordered Pneumatic Connector
Module (FM-PCM101) provides rough-in port
connections for the tubing, then plugs into the
IAP at commissioning.

IDP Series Static or Velocity Pressure Transducer

Each IDP Function Module converts static or
velocity pressure (range depends on the
particular IDP type) to a 4 to 20 mA analog
signal. It occupies one slot in the FMK100-0,
and is identical and interchangeable with IDPs
used for other Metasys devices.

The separately ordered Pneumatic Connector
Module (FM-PCM101) provides rough-in port
connections for the tubing, then plugs into the
IDP at commissioning.

OAP103-0/102-0 Analog Electrical Output to Air Pressure

The OAP is a pneumatic transducer that accepts
a 0 to 20 mA analog signal from the controller
and provides a corresponding air pressure
output (user set from a 0 psi base). It occupies
two contiguous slots in the FMK100-0. Cable
connections are provided using an optional cable
kit (screw type terminal connections are used
when the FMK100-0 is remotely mounted).

The OAP102-0 is an insert module, attaching to
the OAP103, that supplies rough-in port
connections for the OAP103 tubing. The
OAP102 additionally provides a local
Auto/Manual switch, which can be wired back to
a binary input at the controller to inform the
Metasys Network of the switch status. The
OAP102-0 is ordered separately.

Relay Module (AS-RLY100-0)

The Relay Module contains four SPDT, line
voltage relays (Form C), a circuit board, override
switches, and a metal enclosure. Conduit
knock-outs are provided on the relay enclosure
for both low and line voltages. A phone jack in
the module provides communications to the
laptop PC by extending the Zone Bus.

The replaceable relays are UL/CSA approved
and have an output rating per relay of up to 250
VAC at 5 amps AC inductive. Each relay has an
LED to indicate an energized state and a Hand-
Off-Auto switch to provide local control. The
Hand-Off modes can be wired back to a binary
input at the controller to supply manual override
status information to the Metasys Network.

4 Application Specific Controllers—Air Handling Unit Controller Product Bufletin
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When the Relay Module is installed next to the
contraller, cable kits are available to connect the
controller’s binary outputs to the Relay Board.
When the module is remote from the controller,
connections are made with discrete wiring, using
screw terminals.

Multiple Relay Modules may be connected to a
controller. In addition, jumper connections can
operate multiple relays per controller binary
output (e.g., 3PDT action).

Power Supply/Transformer Module
(AS-XFR100-0)

This module is a 120 VAC to 24 VAC step down
transformer, rated at 100 VA. Itis UL/CSA
approved and supplies power for all modules
connected to the controller system.

The module enclosure includes a convenience
outlet for 120 VAC, multiple conduit knock-outs
for fow voltage wiring, and a separate line
voltage compartment and conduit knock-out for
line voltage wiring. Included is a 3-pin plug to
connect 24 VAC to the controller termination
board.

Note: If M10OCGA-2 electric actuators are
added to the configuration, they require
a separate power source. All other
loads, including relays, are supplied by
the XFR100 (up to 84 VA).

Utility Enclosure Kit (AS-ENC101-0)

The Utility Enclosure Kit houses the Zone
Terminal as part of a tower configuration or other
miscellaneous devices when they are necessary.
The kit uses the same enclosure as that for the
Relay Module and Power Supply/Transformer
Module.

Convenient Configuration Setup

The AHU Controller does not need to be
programmed in the traditional sense. Instead,
the control algorithms and input/output point ~
assignments are configured with the use of the
HVAC PRO software tool. The HVAC PRO runs

on a laptop computer plugged directly into the
AHU Controller or into a jack at the connected
room sensor. These jacks are connected back
to the AHU Controller over a simple twisted pair
cable called a Zone Bus. Programs loaded into
the AHU Controller are saved in nonvolatile
EPROM memory, so there is no need to reload
software after a loss of power.

Programming an AHU Controller is a simple
matter of responding to a series of “yes/no” and
muitiple choice questions, and specifying
setpoints and other parameters. No previous
software programming experience is required.
The AHU Controller has a library of proven
control sequences and proportional-integral-
derivative algorithms that are automatically
configured into a total system sequence-of-
operation in response to your answers to the
questions.

Once configured, the AHU Controller's operating
parameters, such as setpoints, gains, alarm
limits, and so forth, may be changed from any
Metasys operator device.

Standalone Configuration

The controller connects to function modules,
relay kits, and the Zone Terminal using discrete
wiring, whether those modules are mounted
adjacently or remotely. The Zone Bus
accommodates daisy chain, star, or combination
configurations for M100CGA-2 or laptop PC
connections.

Access to the standalone AHU system is through
the laptop PC or Zone Terminal, which connects
to a phone jack on the controller termination
board. Phone jacks are also mounted on
function module kits and relay kits, extending the
Zone Bus when kit locations are remaote.

Using the HVAC PRO software, an operator
configures, commissions, and diagnoses the
entire standalone system.

Figures 3 through 6 show the arrangement of
different AHU installations: an all-electric
installation, an all-pneumatic installation, a
combination installation, and an installation using
remote function modules and relays.
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Power Supply / Transformer
AS - XFR100-0

AHU Controlier

Controller Enclosure Kit
AS - AHU101-0

Controller Board
AS - AHU102 -0

Star Configuration

‘ M100CGA - 2 Actuators
on AHU Controller Zons Bus

in a Daisy Chain Configuration

Line Voltage

Low Voltage Conduit from
Wiring Conduit 120 VAC Supply

DIN Mounting Rail
2005 assen oso e OptioNal Zone Bus CONNGCLION) sas sssee sosse ssset s00cxood

e 0w Voltage Wiring from AHU Binary Outputs

M100CGA -2

Actuator
M100CGA -2

Actuator

Figure 3: AHU Controller Electric Installation
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Relays

Remote Mounted Relay Module
AS - RLY100-0

M100CGA -2
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Line Voltage
Low Voltage Conduit from
Wiring Conduit 120 VAC Supply

Power Supply / Transformer IN
AS - XFR100-0

a2’

Zone Terminal

AHU Controller

Controlier Enclosure Kit
AS - AHU101-0

Controller Board
AS - AHU102-0

Function Module Kit(s) Tubing to Actuators and
AS - FMK100 -0 Pitot Tubes/Thermostats
with FM - OAP103s,
IAP101s, and the
{DP Serigs Function Modules

Optional Utility Enclosure
AS-ENC100-0
for Tubing Connections

AHUPN

Figure 4: AHU Controller Pneumatic Installation
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Low Voltage
Wiring Conduit .

Power Supply / Transformer

AS - XFR100-0

Zone Terminal

AHU Controlier

Controller Enclosure Kit
AS - AHU101 -0

Controller Board
AS - AHU102-0

M100CGA - 2
Actuator

M100CGA - 2
Actuator

Line Voltage

Conduit from
120 VAC Supply
Function Module Kit(s)

AS - FMK100-0

with FM - OAP103s,
{AP101s and the

IDP Series Function

Modules
L =5

Tubing to Actuators and
Pickups / Thermostats

i
e ——1

Line Voltage from Relays

Optional Utility Enclosure
AS-ENC100-0

AHUELPN

Figure 5: AHU Controller Electric/Pneumatic Installation
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N : Line Voltage
' Low Voltage Conduit from

Wiring Conduit 120 VAC Supply

Power Supply / Transformer
AS - XFR100-0

Zone Terminal

AHU Controller

Controller Enclosure Kit

AS - AHU101 -0
:; rﬁ‘f:i:%ga_rg Line Voltage Wiring
from Relays
. § E § _J—J__Low Voltage Wiring from =
. : i AHU Binary Qutputs Remote Mounted

: it Relay Kit
§ § Emm(Optional Zone Bus Connection) asw ww AS-RLY100-0
||
} L«w'(OptIonal Zone Bus Connection peee seex ‘
H i Remote Mounted
H Low Voltage Wiring from ¢ Function Module Kit(s)
§ b AHU Analog Inputs/Outputs ‘ AS - FMK100 -0

2cen o000 000 (Optional Zone Bus Connection)ee e

Optional Utility Enclosure
AS - ENC100 -0
for Gages and Pneumatic
Tubing Connestions

ARUREMOT

Figure 6: AHU Controller Installation With Remote Function Modules and Remote Relays
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Metasys Network Configuration

As powerful as the AHU Controller is by itsel,
your facility will benefit even more when AHU

Controllers are part of a larger Metasys network.

Each AHU Controller can connect to the
Metasys N2 Bus (Figure 7). Either a Network
Contral Unit or Companion System can be
programmed to provide added energy
management and supervisory control
capabilities, including optimal start, demand
limiting, load rolling, run time totalization, and
more.

The Metasys Dynamic Data Access™

networking software, available from the Network

EEREE RN NN NN BN BN ]
L] L]

Network
Control
Unit
(NCU)

VAV
Cortroller

Eé%%%ioooo

LCP
Controlier

000000000000000000000000000

(e}

AHU
Controller

Hoooooooooooooo

Ny

Operator

4 Workstation

Control Unit, makes all information from each
AHU Controller available throughout the facility,
so that it is possible, for example, to reset chiller
‘or boiler temperatures based on the load
demands of the AHU Controllers. Locally, HVAC
control for the AHU is still handled by the HVAC
PRO software, which interfaces with Metasys.

The full functions of the Operator Workstation
and Network Terminal apply to the AHU:
displaying values, setting points, and changing
parameters. An optional laptop PC is the local
operator interface to the AHU.

cecsesescscssoscccssoocNiiANeoeoneorcecesorsccee

NCU

Lighting
Controller

Controlier

AOOOOOOOO00000000OOOOOOOOOOOOOOOOOOOOOOOO

1
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Figure 7: AHU Controlier in Metasys Network
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Metasys Companion Configuration

The Metasys Companion connects to the AHU which implements built-in energy management
Controller over an independent N2 Bus (Figure programs throughout the devices on the bus.
8). User access is through the Companion,

Operator
Workstation

0000

VAV

00000000000 00000000000000000000Q000000000

Controller
[eXeXeo]
—
LCP
Controller AHU
Controtler

<
)

AHUCOMP

Figure 8: AHU Controller in Companion System
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Qensors and Actuators to Complete the
System

The AHU Controller is matched with a family of
sensors, actuators, control valves, and dampers
needed to complete the contral of any air
handler. Its sensor inputs can accept both
economical passive temperature sensors as well
as industry standard 4 to 20 mA or 0 to 10 VDC
transmitters. Outputs are avaiiable to control
both electric and pneumatic actuators, as well as
motor starters and staged heating and cooling.

Table 2: Applications and Options

Application Flexibility

The AHU Controller can be configured in
software to control single and dual path air
handlers using either mixed air or 100% outside
air. In addition, points unused in the air handler
control scheme can be used in independent
control loops, or in supervisory monitoring and
control applications by the Metasys Network.

Application Classifications

Software Options

Primary Equipment Types

Mixed air single path

Mixed air dual path

100% outside air single path
100% outside air dual path

Primary Control Strategies

Room control

Room control of cooling, room reset of heating
Return/exhaust air control, constant discharge setpoint
Room reset of discharge setpoint

Return air reset of discharge setpoint

Hot/cold deck reset from coldestiwarmest zone

Economizer Strategies

Dry bulb

Enthalpy comparison

Outside air enthalpy

Differential outside/retumn air temperature
Binary input from external economizer
Vent and purge operation

Minimum Outside Air Strategies

Single damper with minimum position
Separate damper—2-position
Separate damper—minimum air flow station

Air Quality

Minimum posttion or min. flow reset by CO2 sensor

Preheat Configuration

2-position

Face & bypass valve control
Modulated single coil
Staged electric heat
Circulating pump on/off logic

Preheat lockout logic

Continued on next page. ..
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Application Classifications (cont.)

Software Options

Heating Configuration

2-position with face & bypass control
Modulated single coil

Staged electric heat

Modutated common heating/cooling coil
Circulating pump on/off logic

Heating lockout logic

Cooling Configuration

2-position with face & bypass control
Modulated single coil

Staged DX

Modulated common heating/cooling coil
Circulating pump on/off logic

Cooling lockout logic

Dehumidification

High signal select with cooling command
Addition of dehumidification and cooling commands

Humidification

Modulated steam valve
Staged electric heaters

Fan Start/Stop

Supply fan only
Supply fan and return fan

Static Pressure Control

Single supply fan
Two speed fan

Fan Volume Matching

Single supply and single return fan, differential CFM

Unused Input/Output Control Loops

Analog input to analog output
Analog input to binary output
Binary input to analog output
Binary input to binary output

Unoccupied Control

Setup and setback
Night cycle
Morning warmup and cooldown

More Software Capabilities

You can assign high and low alarm limits to all
analog inputs, which alerts the operator at the
Metasys Operator Workstation or Companion
terminal when a problem occurs, such as a
temperature or static pressure exceeding a safe
value.

The AHU Controller also maintains a software
time-of-day clock and can store back-up on/off
schedules. These schedules will keep your fan
systems in the proper operating mode even if
there is @ communication failure with the
Network Control Unit or Companion controller.

N
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‘:onclusion

As either a member of the fully integrated
system or as a standalone controller, the AHU
Controller represents the best way to fully

combines the best of ease of setup and
operation, flexibility of application, and precise
control for comfort and energy management.

optimize the operation of your air handlers. |t

Specifications

Product

AHU Controller (AS-AHU101-0 Enclosure/Terminator Kit; AS-AHU102-0, Controller Board)

Power Requirements

24 VAC, 50/60 Hz at 100 VA (from XFR100-0 Module)

Ambient Operating
Conditions

32° 10 122°F (0° to 50°C)
10t 90% RH

Ambient Storage
Conditions

-40° 10 158°F (-40° 10 70°C)
1010 90% RH

Dimensions (Hx W x D)

13.3in.x7.9in. x 6.9 in. (33.8 cmx20.0 cm x 17.4 cm)

Shipping Weight

4.131bs (1.87 kg)

Agency Compliance

FCC Part 15, Subpart J, Class A
uULo16
CSA C22.2-205

Agency Listings

UL Listed and CSA Certified as part of the Metasys Network

Accessories
(Order Separately)
Zone Terminal

Transformer Kit
Function Module Kit
Line Voltage Relay Kit

Generic Enclosure Kit

(AS-ZTU100-0)
(AS-XFR100-0)
(AS-FMK100-0)
(AS-RLY100-0)

(AS-ENC100-0)

The performance specifications are nominal and conform to acceptable industry standards. For application at conditions beyond these specifications,
consult the local Johnson Controls office. Johnson Controls, Inc. shall not be liable for damages resulting from misapplication or misuse of its products.
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Metasys Network Sales Resource Manual 635
Application Specific Controllers Section

- A —- Product Bulletin
METf\SYS. : Issue Da;e 0392

- Unitary Controller

The Metasys™ Unitary (UNT) Controller is an
electronic device for digital control of packaged
air handling units, unit ventilators, fan coils, heat
pumps, and other terminal units serving a single
zone or room. It can also be configured as a
generic input/output device for basic point
monitoring applications when used within a
Metasys Network.

You can easily configure point inputs and
outputs and software features to control a wide
variety of HVAC equipment applications. You
may use the UNT as a standalone controller, or
connected to the Metasys Network through a
Network Control Module (NCM) or Companion.

When connected to the Metasys Network, the
UNT provides all point and control information to
the rest of the network. The devices
communicate through an N2 Bus. For a smaller
facility, the UNT Controller can function as a
standalone controller. Figure 1 illustrates the
UNT Controller. Figure 1: Unitary Controller

Features and Benefits

O

Standalone Control System reliability

QO Network Communications Over Facility-wide control efficiencies and cost effective
N2 Bus sensor sharing

Q Multiple Modes of Operation for Comfort with economy
Various Occupancy Conditions

Q Built-in Control Program Library ~ No programming
Q Muitiple Packaging Options for Installation flexibility
Both Field and Factory
Installations

Q Interfaces to Both Pneumatic and  Low cost installation for both new construction and
Electric Actuators retrofit applications

© 1992 Johnson Controls, Inc. ’ 1

Order No. 635-065 Lf




. Flexible Hardware Packaging

The Unitary Controller is available in different
hardware sets to suit environmental and

Table 1: Unitary Controller Types

" application needs. Use Table 1 to select the
type that best suits your needs.

Point Type UNT100/101 UNT110/111 UNT120/121
Ambient 32°F to 140°F 32°F to 140°F. -40°F to 140°F
Temperature (0°C to 60°C) (0°C t0 60°C) (-40°C 10 60°C)
Rating
Analog Inputs 6 6 6
RTD temperature elements (1000 RTD temperature elements (1000 RTD temperature elements (1000
chm nickel, platinum, or silicon) ohm nickel, platinum, or silicon) ohm nickel, platinum, or silicon)
2K ohm setpoint potentiometers 2K ohm setpoint potentiometers 2K ohm setpoint potentiometers
0to 10 VDC transmitters 0to 10 VDC transmitters 0to 10 VDC transmitters
Binary Inputs 4 4 4
{4) Dry contacts (4) Dry contacts {4) Dry contacts
(1) Momentary push button from (1) Momentary push button from {1) Momentary push button from
zone sensor for temporary zone sensor for temporary zone sensor for temporary
occupancy mode occupancy mode occupancy mode
Bl4 may be used as an accumulator | Bl4 may be used as an accumulator | Bl4 may be used as an accumulator
input for frequencies less than input for frequencies less than2 Hz | input for frequencies less than 2 Hz
100 Hz
. Analog Outputs 072 02 072
01010 VDC @ 10 mA 01010 VDC @ 10 mA 0to10VDC @ 10 mA
Binary Outputs 8/6 8/6 8/6
24 VAC Triacs 24 VAC Triacs 24 VAC Triacs
@ ».5amps @ ».5amps @ ».5amps
Low or High side common selectable | Low or High side common selectable
N2 Bus Not Isolated Isolated Isolated
Zone Bus Spade connectors at controller Spade connectors at controller Spade connectors at controller
8-pin phone jack on controller 8-pin phone jack on controller 8-pin phone jack on controller
6-pin phone jack at zone sensor 6-pin phone jack at zone sensor 6-pin phone jack at zone sensor

Controller Enclosure

The controller mounts easily to any surface
using either direct mount or a controller
enclosure. The common packaging for the
UNT100/101 and UNT110/111 is in the

AS-ENC100-0, or in an enclosure provided by

the contractor.

The UNT120/121 Controller must be installed in
the BZ-1000-7 Enclosure unless it is mounted
within the enclosed low voltage electrical
compartment of the mechanical unit being

controlled.
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Easy Monitoring and Diagnostics With
the Zone Terminal

The Zone Terminal AS-ZTU100-0 (ZT)is a
person / controller interface developed as an
easy-to-use controller adjustment and indication
device. The ZT is designed for the user who
needs a straightforward method to monitor and
adjust points in an HVAC zone. The ZT plugs
into the Zone Sensor to communicate with a
UNT Controller when used as a commissioning
tool. The ZT can also be permanently
connected to provide alarm indication and
scheduling for a Unitary Controller.

Convenient Configuration Setup

The UNT Controller does not need to be
programmed in the traditional sense. Instead,
the control algorithms and input/output point
assignments are configured with the use of the
HVAC PRO software tool.

The HVAC PRO runs on a laptop computer
plugged directly into the UNT Controller or into a

jack at the room sensor. The jack is connected

back to the UNT Controller over a simple twisted
pair cable called a Zone Bus. Programs loaded

into the UNT Controller are saved in nonvolatile

E2PROM memory, so there is no need to reload
software after a loss of power.

Programming a UNT Controller is a simple
matter of responding to a series of “yes / no” and
multiple choice questions, and specifying
setpoints and other parameters. No previous
software programming experience is required.

The UNT Controller has a library of proven
control sequences and proportional-integral
algorithms that are automatically configured into
a total system sequence-of-operation in
response to your answers to the questions.
Once configured, the UNT Controller's operating
parameters, such as setpoints, gains, alarm
limits, and so forth, may be changed from any
Metasys operator device.

Application Specific Controllers—Unitary Controller Product Bulletin - 3
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etasys Network Configuration

As powerful as the UNT Controller is by itself,
your facility benefits even more when UNT
Controllers are part of a larger Metasys Network.
Each UNT Controller can connect to the Metasys
N2 Bus (Figure 2). Either a Network Control Unit
or Companion System can be programmed to
provide added energy management and
supervisory control capabilities, including optimal
start, demand limiting, load rolling, run time
totalization, and more.
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The Metasys Dynamic Data Access™
networking software, availabie from the Network
Control Unit, makes all information from each
UNT Controller available throughout the facility,
so that it is possible, for example, to reset chiller
or boiler temperatures based on the load
demands of the UNT Controllers. Dynamic Data
Access also makes sensor values, operating
status, and any other parameter in the UNT
Controller available to operators anywhere in
your facility.
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Figure 2: UNT Controller in Metasys Network
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Metasys Companion Configuration

The Metasys Companion connects to the UNT which imptements built-in energy management
Controller aver an independent N2 Bus (Figure programs throughout the devices on the bus.
3). User access is through the Companion,

Operator
Terminal

AHU
Controller

LCP
Controller

[ X X X ]
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Zone Sensor
Terminal
UNTCOMP

Figure 3: UNT Controller in Companion System
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@ Lviication Frexivility

The UNT Contreller can be configured in
software to control a wide variety of packaged
equipment. In addition, points unused in the
control scheme can be used in supervisory
monitoring applications by the Metasys Network.

The UNT Controller offers a variety of zone
sensor connection options that let you select the
features you—and your occupants—need. The
simplest and most economical option is a solid-
state sensing element wired directly to the
controller. When this option is chosen, all
setpoint adjustments and programming changes
are made using the Operator Workstation or
Network Terminal on the Metasys Network, or
from the Operator Terminal on a Companion
system.

An option provides the occupants in the zone the
ability to adjust the setpoint to their preference,
within a restricted range established by you.

Table 2: Applications and Options

The user setpoint can be overridden by you at
any time using the operator interface devices or
application programs in the Network Control
Unit. This allows maximum energy savings,
while still allowing occupants some control over
their environment.

A second option uses a temporary override
switch within the zone sensor package to
automatically change to occupied conditions.
This can further increase energy savings in
individual offices or conference rooms.

Other options pravide control of room lighting, as
well as temperature, turning lights on or off
based on the occupancy sensor, or scheduled
commands issued from the network. A “boost”
mode switch allows an occupant to temporarily
provide extra cooling or heating. This is useful
for conference rooms experiencing large heat
load fluctuations.

. Application Classifications

Software Options
Primary Equipment Types Unit vents ASHRAE Cycle 1
ASHRAE Cycle 2
ASHRAE Cycle 3
ASHRAE Cycle W
Heat pumps Water to Air
Alir to Air
Packaged rooftops
Fan coils
Primary Control Strategies Room/zone control
Economizer Changeover Strategies Dry bulb
Outside air enthalpy

Differential outside/return air temperature
Binary input from external economizer
Supervisory network command

Mixed Air Contro! Strategies

Proportional output to OA/RA damper actuator
Binary output to economizer actuator

Heating Contiguration

Modulated single coil
Staged electric heat (2-stage max.)
Modulated common heating/cooling coil

Reversing valve logic

. Continued on next page . ..
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Application Classifications (Cont.)

Software Options

Cooling Configuration

Modulated single coil

Staged DX (2-stage max)

Modulated common heating/cooling coil
Reversing valve logic

Fan Start/Stop

Continuous Operation
Cycled with call for heating/cocling

Lighting Contro!

On and off outputs to lighting relay in conjunction with
Occ/Unoce mode.

Unoccupied Control

Setup and setback

Morning warmup and cooldown

More Software Capabilities

The UNT Controller has additional capabilities to
help manage your facility. You can assign high
and low alarm limits to all analog inputs, to alert
an operator at the Metasys Operator Workstation
or Companion terminal when a problem occurs,
such as a zone or mixed air temperature
exceeding comfort or safety values.

The UNT Controller also maintains a software
time-of-day clock and can store backup on/off
schedules. These schedules will keep your fan
systems in the proper operating mode even if
there is a communication failure with the
Network Control Unit or Companion controller.

Conclusion

As either a member of the fully integrated
system, or as a standalone controller, the UNT
Controller represents the best way to fully
optimize the operation of your HYAC equipment.
It combines the best of ease of setup and
operation, flexibility of application, and precise
control for comfort and energy management.
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. Specifications
Product

Ambient Operating
Conditions

Dimensions
(HxWxD)

AS-UNT100-0 / AS-UNT101-0  AS-UNT110-0/AS-UNT111-0

32° to 140°F (0° 10 60°C)
1010 90% RH

6.5in.x 6.4in. x 2.0in. (165 x 163 x 51 mm) without enclosure

6.8in.x 7.3in. x 4.7 in. (173 x 185 x 119 mm} with the AS-ENC100-0 Enclosure

Product

Ambient Operating
Conditions
Dimensions
(HxWxD)

AS-UNT120-0 / AS-UNT121-0
-40° 10 140°F (-40° to 60°C)
1010 90% RH

6.5in.x6.4in.x 2.0in. (165 mm x 163 mm x 51 mm) without enclosure
10.2in.x 9.8in.x 3in. (259 mm x 248 mm x 76 mm) with the BZ-1000-7 Enclosure

Ambient Storage
Conditions

-40° o 158°F (-40° to 70°C)
1010 90% RH

Power Requirements

24 VAC, 50/60 Hz

Shipping Weight

1.4 1bs (0.64 kg)

Agency Compliance

CSA C22.2 No. 205
IEEE 472 IEEE 518
UL 916 NEMA ICS 2, Part 2-230

FCC Part 15, Subpart J, Class A

IEEE 446
|EEE 587 Category A
VDE 0871 Class B

Agency Listings

UL Listed and CSA Certified as part of the Metasys Network

Accessories

(Order Separately)
Zone Terminal

Enclosure Kit

(AS-ZTU100-0)

(AS-ENC100-0) for UNT110/111
(BZ-1000-7) for UNT120/121

The performance specifications are nominal and conform to acceptable industry standards. For application at conditions beyond these specifications,
consult the local Johnson Controls office. Johnson Controls, Inc. shall not be liable for damages resulting from misapplication or misuse of its products.

HNSON
CONTRELS

Controls Group
507 E. Michigan Street

P.0. Box 423
Milwaukee, WI 53201

FAN 635

Metasys Network Sales Resource Manual
Revision Date 0392

Printed in U.S.A.
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Variable Air Volume Controller

The Variable Air Volume (VAV) Controller is an
electronic device for digital control of single duct,
dual duct, fan powered, and supply/exhaust
VAV box configurations. Along with the
capability of standalone control of the VAV box,
the controller can also integrate the control of
the room or zone baseboard heat and lighting
logic. You may use the VAV as a standalone
controller, or connected to the Metasys™
Network through a Network Control Module
(NCM) or Companion.

When connected to the Metasys Network, the
VAV provides all point and control information to
the rest of the network. The devices
communicate through an N2 Bus. The VAV
Controller can also function as a standalone
controller. Figure 1 illustrates the VAV

Figure 1: Variable Air Volume Controller

Controller.
Features and Benefits
U Standalone control System refiability
QO Network communications over N2 Bus  Facility-wide control efficiencies and cost effective sensor

sharing

3 Multiple modes of operation for various  Comfort with economy
occupancy conditions

(J Built-in control program library | No programming
O Multiple packaging options for both Instaltation flexibility
field and factory installations
© 1892 Johnson Controls, Inc. 1

Order No. 635-060
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U:Iexible Hardware Packaging

The Variable Air Volume Controller can be
configured to match most applications found in
todays fast evolving VAV marketplace. The
VAV is available in two different models which
vary only by their output point configuration,

Table 1: Variable Air Volume Controller Types

allowing you to economically select a controller
to match the VAV box application. In addition,
cable kits are available to make connection

between the controller and the damper actuator
and velocity pressure transducer easy.

POINT TYPE VAV100 VAV101
Ambient Temperature Rating 32°F to 140°F 32°F fo 140°F
(0°C 1o 60°C) (0°C 1o 60°C)

Analog Inputs

6

RTD temperature elements (1000 ohm
nickel, platinum, o silicon)
2 K ohm setpoint potentiometers

6

RTD temperature elements (1000 ohm
nickel, platinum, or silicon)

2 K ohm setpoint potentiometers

0o 10 VDC transmitters 0 to 10 VDC transmitters
Binary Inputs 4 4

(4) Dry contacts (4) Dry conlacts

(1) Momentary push button from zone (1) Momentary push button from zone

sensor for temporary occupancy mode sensor for temporary occupancy mode
Analog Outputs 0 2
Oto10VDC @ 10 mA

Binary Outputs 8 6

24 VAC Triacs 24 VAC Triacs

@ ».5amps @ ».5amps
Zone Bus spade conneclors at controller spade connectors at controller

8 pin phone jack on controller
6 pin phone jack at zone sensor

8 pin phone jack on controller
6 pin phone jack at zone sensor

Controller Enclosure

The controller mounts easily to any surface
using either direct mount or a controller
enclosure. The common packaging for the VAV

Controller is in the AS-ENC100-0, orin an
enclosure provided by the VAV box
manufacturer.

2 Application Specific Controllers—Variable Air Volume Controller
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Easy Monitoring and Diagnostics with the
Zone Terminal (AS-ZTU100-0)

The Zone Terminal (ZT) is a person/controller
interface developed as an easy-to-use controller
adjustment and indication device. The ZT is
designed for the user who needs a
straightforward method to monitor and adjust
points in an HVAC zone. The ZT plugs into the
TE-6410 Metastat™ to communicate with or
perform balancing of a VAV box system.

Convenient Configuration Setup

The VAV Controller doesn't need to be
programmed in the traditional sense. Instead,
the control algorithms and input/output point
assignments are configured with the use of the
HVAC PRO software tool.

The HVAC PRO runs on a laptop computer
plugged directly into the VAV Controller or into a
jack at the room sensor. The jack is connected
back to the VAV Controller over a simple twisted
pair cable called a Zone Bus. Programs loaded
into the VAV Controller are saved in nonvolatile
E2PROM memory, so there is no need to reload
software after a loss of power.

A second option allows you to load the
configuration from the laptop via the N2 Bus.
This option speeds up the initial loading and
commissioning process prior to performing the
final balancing procedures.

Programming a VAV Controller is a simple
matter of responding to a series of “yes-no” and
multiple choice questions, and specifying
setpoints and other parameters. No previous
software programming experience is required.

The VAV Controller has a library of proven
control sequences and proportional-integral
algorithms that are automatically configured into
a total system sequence-of-operation in
response to your answers to the questions.

Once configured, the VAV Controller's operating
parameters, such as setpoints, gains, alarm
limits, and so forth, may be changed from any
Metasys operator device.

Factory Mounting Relationships

The original equipment manufacturers set up the
VAV control system for factory mounting. This
benefits you by lowering the overall cost of the
installation.

Application Specific Controllers—Variable Air Volume Controller 3
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.\Jetasys Network Configuration

As powerful as the VAV Controller is by itself, The Metasys Dynamic Data Access™

your facility will benefit even more when VAV networking software, available from the Network
Controllers are part of a larger Metasys Control Unit, makes all information from each
Network. Each VAV Controller can connect to VAV Controller available throughout the facility,
the Metasys N2 Bus (Figure 2). Either a so that it is possible, for example, to reset chiller
Network Control Unit or Companion system can or boiler temperatures based on the load

be programmed to provide added energy demands of the VAV Controllers. Dynamic Data
management and supervisory control Access also makes sensor values, operating
capabilities, including optimal start, demand status, and any other parameter in the VAV
limiting, load rolling, run time totalization, and Controller available to operators anywhere in
more. your facility.

N1 LAN

Operator
Workstation

L

ILC
N
_\—\|/:— ’Il xXxxl

LCP
Controller
p—
:L—Em
VAV
Controller

SO BOENS S0 O0PENEIENSOIOSOISTOIIOEBDEOEDS

AHU

Controller

Terminal VAWTSYS

Figure 2: VAV Controller in Metasys Network
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Metasys Companion Configuration

The Metasys Companion connects to the VAV Companion, which implements built-in energy
Controller over an independent N2 Bus management programs throughout the devices
(Figure 3). User access is through the on the bus.

Operator

Terminal

AHU
Controller

Lcp

UNT VAV

Controller

I E N EE AN N ENENRNEENENE NN EENNNNENRN]

=
n>

Zone
Terminal VAVCOMP

Figure 3: VAV Controller in Companion System
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.Application Flexibility

The VAV Controller can be configured to match
most applications found in today’s rapidly
evolving VAV marketplace. The VAV-10n series
is packaged for factory mounting by original
equipment manufacturers in their panels. The
ENC100 enclosure is used when an enclosure is
not provided by the original equipment
manufacturer. In addition, points unused in the
control scheme can be used in supervisory
monitoring and control applications by the
Metasys Network.

The VAV Controller offers a variety of zone
sensor connection options that let you select the
features you —and your occupants —need. The
simplest and most economical option is a solid-
state sensing element wired directly to the
controller. When this option is chosen, all
setpoint adjustments and programming changes
are made using the Operator Workstation or
Network Terminal on the Metasys Network, or
from the Operator Terminal on a Companion
system.

Table 2: Applications and Options

An option provides the occupants in the zone
the ability to adjust the setpoint to their
preference, within a restricted range established
by you. The user setpoint can be overridden by
you at any time using the operator interface
devices or application programs in the Network
Control Unit. This allows maximum energy
savings while still allowing occupants some
control over their environment.

A second option uses an occupancy sensor to
automatically or manually setback or setup zone
temperatures when no one is around. This can
further increase energy savings in individual
offices or conference rooms.

Other options provide for control of room lighting
as well as temperature, turning lights on or off
based on the occupancy sensor or scheduled
commands issued from the network. A “Boost”
mode switch allows an occupant to temporarily
provide extra cooling or heating, which is useful
for conference rooms that experience large heat
load fluctuations.

Application Classifications Software Options

Primary Equipment Types VAV Box Single Duct
Dual Duct
Fan Powered or Assisted
Supply/Exhaust

Primary Control Strategies Pressure Dependent

Pressure Independent
Constant Volume
Auto Zero of Flow Transducers

Box Heat Configuration incremental
Time Based Proportional (3 Stages Maximum)
Baseboard Heat Configuration incremental

Time Based Proportional (1 Stage)

Cooling Configuration

Incremental Output to Damper Actuator

Fan Configurations

Parallel, Temperature Setpoint
Parallel, CFM Setpoint

Series, On-Off Control

Series, Proportionat Control

Lighting Control

On and off outputs to lighting relay in conjunction with
Occ/Unoce mode

Occupled Selections

Occupied/Unoccupied, Standby, Shutdown, Boost Control,
Morning Warm-Up, and Cooldown

6 Application Specific Controllers—Variable Air Volume Controller

H-87




More Software Capabilities

The VAV Controller has additional capabilities to
help manage your facility. For example, the
velocity sensor input to a pressure independent
system can be automatically calibrated to its
zero fiow point once per day to ensure the VAV
Controller maintains accuracy at low flows. You
can also set up this feature to be implemented
on a time schedule through the N2 network so
that a critically controlled zone's airflow is not
interrupted during occupied conditions.

You can assign high and low alarm limits to all
analog inputs to alert an operator at the Metasys
Operator Workstation or Companion terminal
when a problem occurs, such as a zone or
mixed air temperature exceeding comfort or
safety values.

The VAV Controller also maintains a software
time-of-day cclock and can store backup on/off
schedules. These schedules will keep your local
zones in the proper operating mode even if there
is a communication failure with the Network
Control Unit or Companion controller.

Conclusion

As either a member of the fully integrated
system, or as a standalone controller, the VAV
Controller represents the best way to optimize
the operation of your HVAC equipment. The
VAV Controller combines the best of ease-of-
setup and operation, flexibility of application, and
precise control for comfort and energy
management.

H-88
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.Speciﬁcations

Product

AS-VAV100-0 / AS-VAV101-0

Ambient Operating
Conditions

32° to 140°F (0° t0 60°C)
10 10 90% RH

Dimensions
(HxWxD)

6.5in.x 6.4in. x 2.0in. (165 x 163 x 51 mm) without enclosure

6.8in.x7.3in.x4.7in. (173 x 185 x 119 mm) with the AS-ENC100-0 enclosure

Ambient Storage
Conditions

-40° to 158°F (-40° to 70°C)
1010 90% RH

Power Requirements

24 VAC, 50/60 Hz at 40 VA (per typical system)

Shipping Weight

1.4 Ibs (0.64 kg)

Agency Compliance

CSA C22.2No. 205 FCC Part 15, SubpartJ, Class A
IEEE 472 IEEE 518
UL 916 NEMAICS 2, Part 2-230

IEEE 446
IEEE 587 Category A
VDE 0871 Class B

Agency Listings

UL Listed and CSA Certified as part of the Metasys Network

Accessories
(Order Separately)
Zone Terminal

Enclosure Kit

(AS-ZTU100-0)

(AS-ENC100-0)

Zone Sensors  (TE-6410 Series)
‘ Damper Actuator/Velocity  (ATP-2040 Series)
Sensor Package
Controller/Velocity  (AS-VAVDPT Series)
Sensor Package

The performance specifications are nominal and conform to acceptable industry standards. For application at conditions beyond these specifications,
consult the local Johnson Controls office. Johnson Controls, Inc. shall not be liable for damages resulting from misapplication or misuse of its products.

conrB 8"

Controls Group
507 E. Michigan Street
P.0. Box 423

‘Milwaukee, Wi 53201

FAN 635
Metasys Network Sales Resource Manual
Printedin U.S.A.

. 8 Application Specific Controllers—Variable Air Volume Controller
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The Power to
~Manage Your

Entire Facility...

1 The MutiVengor Selution
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...Is In
“the Palm
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Integrate Dissimi

UNITY from Electronic Systems USA

The Multi-Vendor Leader

If you're locked into a single supplier for your facility’s automation
systems, or struggling with a variety of equipment that won’t commu-
nicate, you are not alone!

If you're coping with restricted access to parts, information and
support, or being totally eliminated from the competitive bid process,
there is a solution!

If you're still waiting for an answer like BACnet, you don’t have to wait
any longer!

The Future of Building Automation—Today! '

As the nation’s leading multi-vendor supplier of products and
services to the building automation industry, Electronic Systems USA
will put you in complete control of your facility—with a revolutionary
product called UNITY.

UNITY is a powerful CPU replacement designed to fully integrate your
entire facility—HVAC, Fire/Life Safety, Security and more—into a
single, PC based system. UNITY offers you the flexibility and ease of
operation to maximize your resources in today’s tough economy!

A New Kind of Freedom

" ™Y is the only true multi-vendor platform available to Honeywell
a.. yohnson Controls system owners.

UNITY features an exclusive Open Communication Platform.
Cumbersome programming languages are virtually eliminated, and
major manufacturers’ HVAC, Fire/Life Safety and Security equipment
are seamlessly integrated into a single operating system.

UNITY also allows full integration of the latest advanced Direct Digital
Control (DDC) and addressable fire alarm products.

Leading Edge Technology

UNITY features a Graphic User Interface for easy access and control
- with minimal computer experience. UNITY runs under IBM’s OS/2

multi-tasking operating software, making it the only reliable alterna-

tive in mission-critical applications. '

UNITY is UL Listed for fire and security applications and operates on
standard, off-the-shelf PC equipment. UNITY supports Arcnet,
- Ethernet, Token Ring and other LAN configurations.

From the World’s Tallest Office Building to

Maximum Security Facilities

UNITY is currently operating in some of the most prestigious facilities
in the United States and abroad, replacing front-end equipment
in highly complex and sophisticated Honeywell and Johnson Controls
automation systems.

UNITY is Total Facility Management

Through UNITY, you have the power to integrate dissimilar systems

and choose the original equipment manufacturers that best meet your
ity’s needs. The technology is available today from Electronic

Systems USA! —— .
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>dom of Choice!

The Logical Group Tree

UNITY features another quantum leap in facility management technology

Electronic Systems USA, The Logica
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—The Logical Group Tree™. DesiFned and developed exclusively by
Group Tree™ maps all building con-
trol operations—in extraordinary detail. This unique approach provides
a simple, logical way to organize, monitor and control your combined
building management systems. By dividing your entire facility into func-
tional groups in logical progression, you can operate at peak efficiency.

1. The Logical Group Tree™ is
instantly accessed by a click of a
mouse. A typical “tree” consists of
buildings within a complex, floors
within the buildings, and progresses
to individual system components such
as chillers, air handling units, security

doors, fire devices, etc.

2. Simply point to the building you
wish to access, click on it, and a
structural drawing automatically.

appears.

3. Your next click selects the
desired floor plan. At any time, you
can move directly to any of the tree’s

branches—or continue viewin
selected floor. UNITY allows

graphical penetration and random
selection of graphics. This saves valu-

able time in emergency situations.

4. Continued graphical penetration
quickly selects the desired piece of
equipment or field point, and live

data is displayed.

nicians and building managers.

5. One final click of the mouse
displays a sequence of operation in
text form. Instant information is now
available to you, as well as field tech-



Custom Design and Engineering

Every UNITY system is designed to be site-specific. Upon completion
of a detailed site inspection, a hand-picked team of applications
engineers will customize every system to meet and exceed detailed

Uity requirements. Each UNITY system is engineered complete
v...1 customized graphics and specialized applications. Electronic
Systems USA is committed to complete customer satisfaction. We
are a national company with national resources, a dedicated sales
staff, and a strong technical
infrastructure to support our
growing network of branches
and service centers.

e V-

5 -

o0

Turn-Key Installation
Installing UNITY is a simple and

smooth operation. All database
conversion takes place prior to
installation, keeping system
downtime to an absolute mini-
mum. Electronic Systems USA
performs built-in system training

site to ensure complete oper-

_r comfort with every UNITY

installed.
lé)’l. tinuing basis with
Underwriters
Laboratories Inc.2 to ensure that
our products and services meet
all applicable UL standards.

Electronic Systems .
USA works on a con-

Comprehensive Training

We have been supporting system
owners with some of the finest
training in the industry since
1979. Our qualified instructors
offer a customized, “hands-on”
approach to the programming
and applications of every UNITY
system. Instruction is available
on-site, or at Electronic Systems
USA’s Corporate Training Center
in Louisville, Kentucky.

UNITY is fully UL Listed for fire
and security applications.
Electronic Systems USA also holds a national listing under the
Burglary and Fire Alarm Service Certification Program. This autho-
rizes us to perform inspections of existing systems and issue UL
Certificates of Compliance for applicable NFPA 72 series standards.

Quality Parts
Electronic Systems USA
maintains an extensive
inventory of the finest
quali? new and recondi-
tioned parts to maintain
your HVAC, Fire/Life
Safety and Security sys-

ns. Our extensive ——— - -

entory offers you a valuable source for parts that may no longer
be available from the original manufacturer. Our -exclusive two-year
warranty on all reconditioned parts proves that we s
“we sell! . Call foll:-free 1-800-765-7773 for:pricing and delivery.

i stand behind what

dedicated

Superior Products Backed
by a Proven Company

Our accomplishments in multi-
vendor applications have
placed UNITY in some of the
most prestigious buildings in
the world. We offer superior
automation products that will

‘help you maintain your build-

ing’s systems today, and well

H-94
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The Nation’s Leader in Multi-Vendor
Systems Integration

Put the nation’s leading supplier of multi-vendor products and services to work for you.
Electronic Systems USA—integrating dissimilar systems, and restoring your freedom of choice!

Sales Centers

| Detroit

1 39555 Orchard Hill Place Dr
| Suite 145

“ 1 Novi, M1 48375

(313) 348-9292

] Atlanta
;| 3835 Presidential Pkwy.
Suite 108 :
Atlanta, GA 30340
(404) 455-6100

Chicago

4413 Roosevelt Rd.
Suite 110B

| Hillside, IL 60162
=7 7(708) 449-3334

Los Angeles
5900 S. Eastern Ave,
Suite 152
Commerce, CA 90040
(213) 726-9821

San Francisco ... . | Boston

7011 Koll Center Pkwy. - | One Cabot Place
Suite 270" Stoughton, MA 02072
Pleasanton, CA 94566 (617) 344-8997

(510) 426-6811

New York/

New Jersey

51 Commerce St.

| Springfield, Nj 07081
(201) 379-4833

Baltimore/
Washington DC
1| 2613 Cabover Dr.

Suite 105
z-J Hanover, MD 21076

| 410 553-0317

Louisville
9410 Bunsen Pkwy.
1| Louisville, KY 40220

1 (502) 495-6700

— Service Centers
Cincinnati 4790 Red Bank Rd., Suite 221 Cleveland 333 Babbitt Rd., Suite 303 Pittsburgh P.O. Box 711

Cincinnati, OH 45227 : Euclid, OH 44123 Imperial, PA 15126
(513) 271-2533 (216) 289-6358 (412) 456-7447
Charlotte 3553 N. Sharon Amity, Suite 201 St. Louis 2539 Williams Creek Rd. : Dallas P.O. Box 1636
Charlotte, NC 28205 - High Ridge, MO 63049 ' Coppell, TX 75019
(704) 531-8780 . . (314) 677-5435 ' (214) 393-3473

fe e Blectronfe Systems USA, I
= ... 9410 Bunsen Parkway, Louisville, KY 40220
T (800) 765-7773  (502) 495-6700

FAX
1
R l | WA IRENENN] s o N NRNE B e b -
LIRNER | YR A ReEaRO ' VLTI N AL B g

stems USA Corporate Headquarters, Louisville, KY : \

08y, Trane and IBM OS/2 are registered trademarks or

Honeywell, Johnson Controls, Control Systems Internatio
ems USA products and services are not sponsored or

service marks of companies other than Electronic Systen
LiT-58-005 3-93 approved by those comoanies and Floctranic Systome LCA




Literature  Type Product Brief

Literature Number LIT-PB-001 o ‘
FEE!H: Electronic Systems USA, Inc.
Date January 1992

Supersedes New

UNITY, The Multi-Vendor Platform

o [ntegrates field equipment from a variety
of manufacturers.

o Utllizes IBM's latest 0S/2 Multi-Tasking
operating system.

e Totally graphic based operator interface
requires N0 Computer experience.

o Energy Management, Fire/Life Safety
and Security integrated into one
manageable system.

e MEA, CSFM and UL listed 864/1076
' UBJZ for fire and security applications.

e Expandable with the latest Direct Digital
Control {DDC), Intelligent Access Control
and Analog Fire systems.

e Exclusively features the “Logical Group
Tree,” a technological breakthrough
developed by Electronic Systems USA.

e Operates on standard off-the-shelf PC
hardware and software.

@ Listed

California State Fire Marshall Listed
New York City MEA Listed

Electronic Systems USA, Inc. . 9410 Bunsen Parkway . Louisville, KY 40220 . 502/495-6700 . 800/765-7773

Copyright © 1382 Electronic Systems USA, Inc. H --Q(o




UNITY, The True Multi-Vendor Solution

Another First From Electronic Systems USA

UNITY is the latest in a family of PC based automation front-ends from the recognized leader
in Muli-Vendor solutions. UNITY is the only Multi-Vendor software based system that can
successfully integrate Fire/Life Safety, Security and Energy Management applications. UNITY is
UL Listed under category 864/1076, along with MEA and CSFM for Fire/Life Safety, Securty
and Energy Management.

Bringing Leading Edge Technology To Your Facility

While the automation industry awaits a solution from BACNET to solve their multi-vendor
dilemma, UNITY is already installed and operational in some of the most prestigious buildings
in the United States and abroad.

UNITY combines a powerful 80386 or 80486 based personal computer with IBM's advanced
Operating System/2 (0S/2) multitasking system. The combination offers you the most powerful
and flexible front-end replacement available today.

What Does Multi-Vendor Mean To You?

UNITY's Multi-Vendor capabilities mean freedom. Freedom to break away from the sole-source
lockin associated with many manufacturer's field equipment. Muld-Vendor also means power. By
integrating several manufacturers” systems for Direct Digital Control, Intelligent Access Control
and Addressable Fire applications into one system, UNITY puts the power of choice back in
your hands.

A Proven System Backed By A Proven Company

UNITY proudly boasts a growing list of satisfied users. Selected by many outstanding Fortune
100 corporations, UNITY is operational in some of the most prestigious buildings around the
world. The list includes the world's tallest office building, world headquarters of America’s largest
telecommunications corporation, as well as the tallest multiple-building hotel/office. complex in
the United States.

UNITY is currently controlling a wide variety of facilities including government buildings, hospitals,
universities, commercial buildings and nuclear power plants. Electronic Systems USA has proven
its expertise in system upgrades and Multi-Vendor solutions by installing its systems in hundreds
of buildings throughout the world.

Electronic Systems USA, Inc. — The Recognized
Leader in Third Party Building Automation
Maintenance, Products and Support

Call Today for Your FREE 8-Page Color Brochure
1-800-765-7773

Haneywell, Johnson Contols, Landis & Gyr Powers, Contol Systems International, EST, Oelta 2000 and Delta 1000 are registered rademarks and service « - s USA. Inc. Electronic Systems USA
nendurts and services are not snansored nf anproved by those companies, and Electronic Systems USA has used those - ies




Electronic Systems USA
®1 cads the Multi-Vendor Charge!

lectronic Systems USA, the nation’s
leading supplier of multi-vendor prod-
ucts and services in the building automation

industry, specializes in integrating the latest
technology with your existing system, thus
protecting your original investment.

Automation Upgrade Services.
Electronic Systems USA can integrate
major manufacturers’ HVAC, Fire/Life
Safety and Security systems into a single
PC-based front end. Plus integrate the lat-
est in advanced Direct Digital Control
(DDC), distributed card access and address-
able fire alarm products. This leading edge
technology is only available through a revo-
lutionary product called UNITY. A PC-
based front end replacement, UNITY fea-
tures a Graphic User Interface, eliminating
cumbersome programming languages.
UNITY is UL listed for fire and security
applications and runs under IBM’s OS/2
multi-tasking operating system, supporting
Arcnet, Ethernet, Token Ring and other
LAN configurations, as well as DOS and
Windows applications.

Customized Maintenance Services.
Through the exclusive Premier-Flex pro-
gram, system owners can tailor a service
agreement to meet the specific needs of
their facility. Preventive maintenance, 24-
hour, 7-day emergency response, and hard-
ware and software system support services
are available. Electronic Systems USA
holds a national listing with Underwriters
Laboratories, Inc., and can issue UL
Certificates of Compliance for NFPA 72
series standards.

Component and Repair Services.
Electronic Systems USA maintains a large
inventory of new and reconditioned parts
for major manufacturers’ automation sys-
tems. And a state-of-the-art circuit board
repair lab with full diagnostic testing equip-
ment. All repaired parts are backed by an
exclusive 2-year warranty—twice the stan-
dard industry warranty.

Comprehensive Training.

Electronic Systems USA has been support-
ing system owners with the finest third
party training in the industry since 1979.
Qualified instructors offer a customized,
“hands-on” approach to maintenance and
programming courses. Instruction is avail-
able on-site, or at the Corporate Training
Center in Louisville, Kentucky.

Find out how you can protect your original
investment! Call Electronic Systems USA
today at (800) 765-7773.




E’E'- Electronic Systems USA, Inc.
‘ I’Eﬂ- The Multi-Vendor Leader

Profile

McDonnell Douglas Aerospace Center

McDonnell Douglas
Aerospace Exceeds
Energy Savings
Projections by 81%

McDonnell Douglas Aerospace,
headquartered in Huntington
Beach, California, is a three and a
half million square foot, multi-
building facility housing its Space
and Defense Systems business
unit. The nation’s leading

defense contractor relies on the
‘ proven qualities of excellence,
innovation and experience as they
continue to meet the challenges of
- the 21st century, bridging the gap
between concept and hardware to
establish the world’s future in

space.
P held display device were used for The facility began its mission to
As the entire country felt the monitoring and calculating the bring energy spending under
pinch of a declining economy in building's field data. control by researching available
1991 and 1992, McDonnell solutions for modernizing the
Douglas Aerospace began looking The configuration of equipment McDonnell Douglas Aerospace
for ways to reduce spending. The at McDonnell Douglas presented automation systems. Ultimately,
facility’s HVAC systems came specific problems. The McDonnell Electronic Systems USA, Inc., and
under immediate scrutiny. Douglas staff struggled with the their front-end replacement
system’s difficult programming product, UNITY, was selected to
The facility's main complex language (CIL), and spent thou- accomplish the modernization.
houses 60 air handling units that sands of dollars trying to keep UNITY provided McDonnell
were operating 24 hours per day. system calculations accurate and Douglas with the optimum solu-
The main complex was originally equipment operational. They had tion by upgrading the current
controlled by a Honeywell Delta an annual maintenance contract system without replacing the field
1000 system. In a separate 8-story with Honeywell, but it did not equipment, such as data gathering
 office building, two stand-alone cover the cost of emergency panels, wiring, sensors, etc.
. - Honeywell Excel DDC (direct service or spare parts for the entire  UNITY also provided a multi-
digital control) panels and a hand- system. vendor, PC based platform for

controlling the facility.
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Financing for the project was
secured by presenting some
impressive figures to demonstrate
a three month return on invest-
ment:

* With the UNITY system,
Honeywell’s maintenance agree-
ment could be reduced to $25,000
per year.

* Labor and overtime could be
reduced substantially.

* McDonnell Douglas Aerospace
could realize $129,000 per year in
energy savings.

* A $20,000 rebate could be
realized through the Utility Rebate
Program of Southern California
Edison.

UNITY was installed to replace
the Delta 1000 front-end, and the
Excel panels in the 8-story build-
ing were replaced with new Direct
Digital Control panels and tied
into the UNITY system. System
operators were then able to
program their own energy man-
agement strategies, such as an
Optimum Start/Stop program to
maximize usage of the 60 air
handling units during peak hours.
Integrating the field points from
the 8-story building into the
central system also simplified
control and monitoring strategies.

One year after the UNITY
system was installed, the engineer-
ing staff proudly reported that
McDonnell Douglas Aerospace

had exceeded its original energy
savings projections:

* Asaresult of UNITY s ease of
programming and operation, the
Honeywell maintenance agree-
ment of $38,000 per year was
totally eliminated.

+ Labor and overtime expendi-
tures were reduced by $135,000
per year.

* The energy savings realized
were over $233,000 per year,
netting a rebate of greater than
$31,000 from Southern California
Edison.

Retrofit of the McDonnell
Douglas Aerospace facility with
UNITY from Electronic Systems
USA, along with meticulous
planning and implementation
netted the following:

* A 60-day payback

* 81% greater energy savings than
originally projected

A utility rebate that exceeded
projections by 59%

The retrofit at McDonnell
Douglas Aerospace was not only
completed on budget, it also
realized outstanding labor savings
and generated tremendous energy
savings.

Copyright © Electronic Systems USA, Inc.
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McDonnell Douglas
exceeded their original
savings projection by 81%
within one year of the
UNITY installation

UNITY has the ability to
integrate not only dissimilar
systems (Delta 1000 and Excel),
but also different manufacturers’
equipment (Honeywell, Johnson
Controls, Landis & Gyr Powers,
Control Systems International,
Edwards Systems Technology,
Trane, etc.) into a PC based
operating system. This presents a
major advantage in freeing a
facility from obligation to the
original equipment manufacturer
for upgrades, parts and service,
and also opens up opportunity for
competitive bids on future expan-
sions. UNITY features a Graphic
User Interface, which allows easy
access and control with minimal
computer experience. The system
eliminates CIL programming and
replaces it with English language
for energy management program-
ming to implement strategies.
UNITY operates on standard off-
the-shelf PC equipment, which
provides many avenues for
product support.




UNITY Gives

Renaissance Center
Freedom of Choice

Through the vision of Henry
Ford II, Renaissance Center is a
six tower complex centered
around the tallest hotel in North
America, a 73-story Westin
Hotel. Renaissance Center
incorporates more than five and
a half million square feet of
commercial and hotel space.
The complex requires one of
the largest commercial central
cooling plants in the world,
with over 14,000 tons of cool-
ing capacity.

Operating a facility of this
magnitude posed serious
problems as the installed
systems began to age. The
original building automation

_ Electronic Systems USA, Inc.
The Multi-Vendor Leader

Profile

Renaissance Center, Detroit

system installed at Renaissance
Center was a combination of
Honeywell Delta 2000, Delta
1000 and Excel DDC equip-
ment. The 8,000 field points
comprising Renaissance Center
utilized the most complex
combination of Honeywell
control interpreter language
(CIL) programming ever
installed to control HVAC
applications. Extreme difficulty
in working with the CIL pro-
gramming software prohibited
integrating new energy man-
agement strategies required to
operate efficiently. The highly
customized system required
Renaissance Center to rely
solely on Honeywell for system

H-lol

expansions, eliminating a com-
petitive bid situation.

Faced with outdated technol-
ogy, and virtually no software
documentation to support the
highly customized system,
Renaissance Center, along with
the outside accounting and
finance firm, Coopers and
Lybrand, conducted an expan-
sive study to upgrade the
building’s automation systems
with state-of-the-art technology.

After a 2-year evaluation,
Electronic Systems USA was
selected for the upgrade, on the
basis of their outstanding
reputation as a multi-vendor




systems integrator. Renaissance
Center selected Electronic
Systems USA and their power-
ful, PC based front-end replace-
ment, UNITY, for their ability
to offer proven, cost effective
solutions.

The initial project involved
integrating the existing Honey-
well equipment (Delta 2000,
Delta 1000 and Excel) into a
single operating system. Elec-
tronic Systems USA success-
fully accomplished the task by
replacing the old generation
front-end with a UNITY system
capable of full protocol com-
munication to the field. This
type of architecture allowed the
field equipment to remain in
place and communicate to the
new front-end. Careful plan-
ning and execution of the
installation resulted in minimal
downtime for Renaissance

‘ Center.

The second stage of the
project involved a retrofit of the
Renaissance Center chiller
plant. The chiller plant pre-
sented an interesting challenge,
since virtually all controls were
operated manually from the
original installation. Electronic
Systems USA engineers
worked extensively with Re-
naissance Center personnel to
achieve their goals of state-of-
the-art equipment, smooth
installation and budget adher-
ence.

The chiller plant was retrofit-
ted with automated controls and
tied into the UNITY system.
The project was bolstered by a
- utility rebate from Detroit
Edison, based on a 2-year
payback.

While numerous DDC ven-
dors offered equipment which
would meet the general applica-
tions required of the 14,000 ton
chiller plant, the combination
of Control Systems Interna-
tional (CSI) equipment and the
UNITY front-end proved
superior. The configuration
enabled Electronic Systems
USA and Renaissance Center
staff to initiate advanced
control strategies that will have
long-term benefits for the
facility.

One such strategy is aimed at

reducing kilowatt usage in
order to avoid demand charges
from Detroit Edison, the local
utility. By designating on/off
points within the CSI subsys-
tem for demand control,
UNITY is able to monitor the
point data, analyze it, and
initiate demand strategies to
perform opposing tasks, such as
shutting off unnecessary air
handler units.

The UNITY system has also
enabled the engineering staff at
Renaissance Center to imple-
ment control strategies that
monitor solar load and initiate
an optimization schedule for
pump sequencing that resets the
differential pressure to control
the flow of chilled water
throughout the facility. The
chiller plant has nine pumps
that control the flow of chilled
water throughout the facility.
This strategy results in an
automatic pump selection based
on averaged run time rather
than a set sequence. The result
is reduced maintenance costs
and extended life of the equip-
ment.

UNITY now provides seam-
less integration of the existing
Honeywell equipment into a
multi-vendor platform, operat-
ing on standard off-the-shelf
hardware. The new front-end is
easily maintained, eliminates
proprietary control languages,
and simplifies programming
new energy management
strategies.

The UNITY system also
enabled Renaissance Center to
integrate and expand with
advanced Direct Digital Con-
trol technology without relying
on the original HVAC equip-
ment manufacturer.

Electronic Systems USA was
able to provide long-term
solutions for Renaissance
Center. The facility operates
more efficiently, and remains
independent of equipment
manufacturers for product
support. UNITY s architecture
gives Renaissance Center the
benefit of opening their facility
to competitive bid on future
expansions. And they are free
to maximize operations through
the implementation of energy

. management strategies.

UNITY truly gives Renaissance
Center freedom of choice!

Renaissance Center
houses one of the largest
central cooling plants in the
world, and represents one of
the most complex system
retrofits ever undertaken.

O

7" Electronic Systems USA, Inc. * 9410 Bunsen Parkway * Louisville, KY 40220 « 502/495-6700 « 800/765-7773
Copyright © Electronic Systems USA, Inc.
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FEDERAL AVIATION ADMINISTRATION

ESUSA was selected through the bid process to upgrade 26 Air Route Traffic Control - -
Centers (ARTCC) across the United States. The FAA wanted a computer-based front-
end system that could monitor and control critical mechanical and environmental :
subsystems within the air traffic radar centers. ESUSA's first generation Honeywell CPU
replacement, the Building Control Console, was chosen.

Each ARTCC is between 80,000 and 100,000 square feet and uses approximately 20
Delta 2500 Data Gathering Panels (DGPs). While the Delta 2500 could perform duty
cycling and limited optimum start/stop, there was no way for the user to expand control
strategies or add new algorithms for additional control points without sending data back
to the factory. In addition, parts were very difficult to obtain. :

While the BCC is not Direct Digital Control (DDC), it does allow on-site programming,
as well as expanded control options such as load shedding, temperature-compensated duty
cycling, more sophisticated chiller and boiler optimization, and lighting control. The
BCC also came with color graphics, multi-tasking software and trending report
capabilities. 4

Because the project was a federal government installation, the vendor was selected on the
basis of low bid. Other bidders were Honeywell, which offered its Excel Plus system at
$1.8 million, and Optimum Controls Corp., Reading Valley, PA, which bid its Optimum
9000 system at $1.9 million. ESUSA's winning bid was $1.2 million. o '

ESUSA is currently ihtegrating CSIDDC to the BCC in many of these sites. The
southwest region has standardized with the CSI System 7000 for its DDC needs.

Contact: Sid Wibbels
Louisville
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John Buck Company

LaSalle Property Management

Cushman & Wakefield

Premisys R.E. Management

LaSalle Property Management

MS Management Services

CB Commercial

Charles Dunn Company

Premisys R.E. Management

LaSalle Property Management

Galbreath Company

Brookfield Development

Sears Tower

O'Hare Plaza

One Rotary Center

Citicorp Plaza

Fox Plaza

-Security Pacific

12100 Wilshire Blvd.
Univcrsity Towers
Gateway Center
NationsBank Plaza
Mobil Oil Building

World Trade Center
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1. BRIEF DESCRIPTION OF WORK: The Architect—Engineer (AE) shall:

;,l/‘Review the previouslVv 77 Englpeeripg Analy-
sis Progxram (EEAP) o T . wue gpeciflcC puilding,
system, OY ene erﬁ\ .. uppOftUhitY (ECO) covered by this
study.

1.2 Pperform a 1imited site survey of specific puildings oOTr
areas to collect all data required to evaluate the specific ECOs
included in this study.

P Reevaluate the gne~*i"’ - gco from the previous
study to determi”*v§A\Wf __..ity based on revised crite-
ria, current si O _..o and technical applicability.

1.4 Evaluate specific ECOs to determine their energy savings
potential and economlc feasibility.

1.5 Provide project documentation for recomnended ECOs as
detailed herein.

1.6 Prepare @ comprehensive report to docunent all work per-
formed, the results and all recommendations. '

5. GENERAL

il o=

5.1 This study js limited to the evaluation of the specific

]

pbuildings, systems, OT ECOs 1isted in Annex A, DETAILED SCOPE OF
WORK.

2.2 The information and analysis outlined herein are consid-
ered to be minimum requirements for adequate performance of this
study .

For the buildings, system” ECOs 1isted in AanneX A, all
methods of energy conservation -e reasonable and practical
shall be considered, inclv?’ ‘,OVements of operational methods
and procedures as well < pnysical facilities. All energy con-
servation opportur:'rﬁ\ _ch produce energy OT dollar savings
shall be docum’ fj . chis report. Any energy conservation oppor-

tunity consider ,nfeasible shall also be documented in the re-
port with reasons for elimination.

fsz’ The study ‘C)hA\T’ use of all energy sources
applicable to eaclt L, el or ECO.

2.5 The "Energy conservation 1nvestment Program (ECIP) Guid-
ance", described in letter from CEHSC-FU, dated 4 Nov 1992 and the
latest revision from CEHSC-FU establishes criteria for ECIP
projects and shall be used for performing the economicC analyses of
all ECOs and projects: The program, Life Cycle cost In Design
(1.CCID) has been developed for performing 1ife cycle cost
calculations‘in accordance with ECIP guidelines and is referenced
in the ECIP guidance. If any program other than LCcCID is proposed
for life cycle cost analysisy it must use the mode




of calculation specified in the ECIP Guidance. The output must be
in the format of the ECIP LCCA summary sheet, and it must be sub-
mitted for approval to the Contracting officer.

2.6 Computer modeling will be used to determine the energy
savings of ECOs which would replace Or significantly change an
existing heating, ventilating, and air-conditioning (HVAC) system.
The ﬁhuirement to use computer modeling applies only to heated and
air-conditioned or air-conditioned-only puildings which exceed
8,000 square feat or heated-only puildings in excess of 20,000
square feet. Modeling will be done using a professionally recog-
nized and proven computer program or programs that integrate archi-
tectural features with air-conditioning, heating, lighting and
other energy-producing or consuming systems. These programs will
pbe capable of simulating the features, systems, and thermal loads
of the building under study. The program will use established
weather data files and may perform calculations on a true
hour-by-hour basis or may condense the weather files and the nun-
per of calculations into several ntypical" days Pe&X month. The
Detailed Scope of Work, Annex A, will list programs_that are ac-
ceptable to the contracting Officer. 1f the AE desires to use a
different program, it must be submitted for approval with a sample
run, an explanation of all input and output data, and a summary: of
. .. program methodology and energy evaluation capabilities. :
g 2.7 Energy conservation opportunities determined to be techni-
cally and economically feasible shall be develo ed.into projects
., acceptable to installation personne-:. This w!// involve combining
similar ECOs into larger packages which will qualify for ECIP,
. NANECEEEeE funding, and determining in coordination with instal-
} 1ation personnel the appropriate packaging and implementation ap-
proach for all feasible ECOs. ’

2.7.1 Projects which qualify for ECIP funding shall be identi-
fied, separately 1isted, and prioritized by the savings to Invest-
ment Ratio (SIR). :

5.7.2 All feasible non-ECIP projects shall be ranked in order
of highest to lowest SIR. .

2.7.3 At some installations Energy conservation and Manage=
ment (ECAM) funding will be used instead of ECIP funding. The
criteria for each program is the same. The pDirector of Engineer-
ing and Housing will indicate which program is used at this instal-
lation. This Scope of Work mentions only ECIP, however, ECAM is

also meant.

3. PROJECT MANAGEMENT

. 3.1 Project Managers. The AE shall designate a project manag-
er to serve as a point of contact and liaison for work required :
under this contract. Upon award of this contract, the individual
shall be immediately designated in writing. The AE’S designated

project manager shall be approved by the Contracting officer prior
to commencement of work. This designated individual shall be




responsible for coordination of work required under this

contract. The contracting officer will designate 2@ project manager

to serve as the Government’s point of contact and ljaison for all

work required under this contract. This ipdividual will be the \L\

Government’s representative. . Cp N AT Yl ol

Mo Nhe- "bb")"b&? h , Enely Coctle

3.2 Installation Assistance. The Commanding of jcer or autho=

rized representative at the installation will design te an individ-

ual to assist the AE in obtaining information and establishing Ljﬁzb

contacts necessary to accomplish the work required under this con-~ Eié-z

tract. This jpdividual will be the jnstallation representative.

3.3 public Disclosures. The AE shall make NO public,announce—
ments OY disclosures relative to snformation contained o& devel-
oped in this contract, except as authorized bY the contracting

officer.

3.4 Meetinds. Meetings will be scheduled whenever requested
by the AE or the contracting of ficer for the resolution of ques-
tions OT problems encountered in the performance of the work. The
AE’s project manager and the Government’s representative shall be
required to attend and participate in all mneetings pertinent to
the work required under this contract as directed by the Contract-
ing Officer. These meetings, if necessary: are in addition to the
presentation and review conferences. :

3.5 Site visits, Inspections. and Investigations. The ARE
shall visit and inspect/investigate the site of the project as

necessary and required during the preparation and accomplishment
of the work. '

3.6 Records

3.6.1 The AE shall provide 2 record of all 51gnificant confer-
ences, meetings, discussions, verbal directions, telephone conver-
cations, etc.. with Government representative(s) relative to this
contract in which the AE and/or designated representative(s) there-

of participated. These records shall be dated and shall jdentify

+he contract nunmber, and modification number 1if applicable, partic-
ipating personnel, subject discussed and conclusions reached. The

AE shall forward to the contracting officer within ten calendar
days, @ reproducible copy of the records.

3.6.2 The AE shall provide a record of requests for and/or
receipt of Government—furnished material, data, documents, informa-
+ion, etc., which if not furnished in a timely manner, would sig-
nificantly jmpair the normal progression of the work under this
contract. The records shall be dated and shall identify the con-—
tract number and modification number, if applicable. The AE shall
forward to the contracting officer within ten calendar days, @

reproducible copy of the record of request OT receipt of material.

3.7 Intervievs. The AE and the Government’s representative
chall conduct entry and exit interviews with the pirector of Engi-
neering and Housing bhefore starting work at the installation

Ts




and after completion of the field work. The Government’s represen-
tative shall schedule the interviews at least one week in advance.

3.7.1 Entry. The entry interview shall describe the intended
procedures for the survey and shall be conducted prior to commenc-
ing work at the facility. As a minimum, the interview shall cover
the following points:

a. Schedules.

b. Names of energy analysts who will be conducting the site
survey.

c. Proposed working hours.

d. Support requirements from the Director of Engineering and
Housing.

3.7.2 Exit. The exit interview shall briefly describe the
items surveyed and probable areas of energy conservation. The
interview shall also solicit input and advice from the Director of
Engineering and Housing.

4. SERVICES AND MATERIALS. All services, materials (except those
specifically enumerated to be furnished by the Government), plant,
labor, supervision and travel necessary to perform the work and
render the data required under this contract ave included in the
lump sum price of the contract.

5. PROJECT DOCUMENTATION. All energy conservation opportunities
which the AE has considered shall be included in one of the follow-
ing categories and presented in the report as such: ‘
5.1 ECIP Projects. To qualify as an ECIP project, an ECO, or
several ECOs which have been combined, must have a construction
cost estimate greater than $300,000, a Savings to Investment Ratio
greater than one and a simple payback period of less than ten
years. For ECAM projects, the $300,000 limitation may not apply;
in such cases, the AE shall check with the installation for guid-
ance. The overall project and each discrete part of the project
shall have an SIR greater than one. All projects meeting the
above criteria shall be arranged as specified in paragraph 2.7.1
and shall be provided with programming documentation. Programming
documentation shall consist of a DD Form 1391, life cycle cost
analysis (LCCA) summary sheet(s) (with necessary backup data to
verify the numbers presented), and a Project Development Brochure
- (PDB). A life cycle cost analysis summary sheet shall be developed
for each ECO and for the overall project when more than one ECO
are combined. The energy savings for projects consisting of multi-
ple ECOs must take into account the synergistic effects of the
individual ECOs. [For projects and ECOs reevaluated from previous
studies, the backup data shall consist of coples of the original
calculations and analysis, with new pages revising the original
calculations and analysis. In addition, the backup data shall
include as much of the following as is available: the increment
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of work under which the project or ECO was developed in the previ-
ous study, title(s) of the project(s), the energy to cost (E/C)
ratio, the benefit to cost (B/C) ratio, the current working esti-
mate (CWE), and the payback period. The purpose of this informa-
tion is to provide a means to prevent duplication of projects in
any future reports.]

5.2 Non-ECIP Projects. Projects which do not meet ECIP crite-
ria with regard to cost octimate or payback period, but which have
an SIR greater than one shall be documented. Projects or ECOs in
this category shall be arranged as specified in paragraph 2.7.2
and shall be provided with the following documentation: the life
cycle cost analysis (LCCA) summary sheet completely filled out, a
description of the work to be accomplished, packup data for the
LCCA, ie, energy savings calculations and cost estimate(s), and
the simple payback period. The energy savings for projects
consisting of multiple ECOS must take irto account the synergistic
effects of the individual ECOs. In addition these projects shall
have the necessary documentation prepared, as required by the
Government’s representative, for one of the following categories:

a. OQuick Return on Investment Program (QRIP) . This program
is for projects which have a total cost greater than $3,000 but

less than $100,000 and a simple payback period of two years or
less.

b. Productivity Enhancing capital Investment Program (PE-
CIP). This program is for projects which have a total cost of
greater than $3,000 put’ lees than $100,000 and a simple payback
period of four years or less. ‘ '

c. OSD Productivity Investment Funding (OSD PIF). This pro-
gram is for projects which have a total cost of more than $100,000
and a simple payback period of four years or less.

The above programs and the required docunmentation forms
are all described in detail in AR 5-4, Change No. 1.

d. Regular Military construction Army (MCA) Program. This
program is for projects which have a total cost greater than
$300,000 and a simple payback period of four to twenty-five years.
Documentation shall consist of DD Form 1391 and a Project Develop-
ment Brochure.

e. Low Cost/No Cost Projects. These are projects which the
Director of Engineering and Housing (DEH) can perform using his
resources. Documentatio shall he af equired by the DEH.

N}:‘, Thee pilojeci3 sk)ﬂ be (ombhat r%ﬁ SCLP fymdi :

Te 3 Nonfeasible ECOs. All ECOs which the AE has considered
but which are not feasible, shall be documented in the report with
reasons and justifications showing why they were rejected.

6. DETAILED SCOPE OF WORK. The Detailed Scope of Work is con-

tained in Annex A.




7. WORK TO BE ACCOMPLISHED.
J,2 Review Previous Studi-~ ew the previous EEAP study
which applies to the spec®’ .1ig, system, or ECO.covered by

this study. This re. . acquaint the AE with theé work that
has been perfor- 11/ «sly. Much of the information the AE may
need to devel. __Os in this study may be contained in the
previous study

7.2 Perform a Limited Site Survey. The AE shall obtain all
necessary data to evaluate the ECOs or projects by conducting a
site survey. However, the AE is encouraged to use any data that
may have been documented in a previous study. The AE shall docu-
ment his site survey on forms developed for the survey, or stan-
dard forms, and submit these completed forms as part of the re-
port. All test and/or measurement equipment shall be properly
calibrated prior to its use. :

75" Reevaluate Selected Projects. The AE shall reevaluate
the projects and ECOs listed in Annex A. - 2se are projects and

ECOs that the previous study has ide™’ but that have not been
accomplished or only parts have * _amplished. If the project
or ECO is acceptable as is, *’ chere are no changes to the
basic project or ECO, th- savings shown in the previous

project may be accep* |T’ _curate but the energy cost and con-
struction cost er’ PA shall be updated based on the most cur-
rent data availal With the above information the project shall
then be analyzed wvased on current ECIP criteria. If the project
or ECO is basically acceptable but some of the buildings in the
original project have been deleted or new buildings can be added,
the necessary changes shall be made to the energy savings, the
energy costs and construction costs shall be updated, and the re-
vised project or ECO shall then be analyzed using current ECIP
guidance. If the original project or ECO has had numerous changes
made to it so that all of the numbers are suspected of being inac-
curate, but the project or ECO is still considered feasible, the
AE shall develop the project from the beginning and analyze it

‘with the current ECIP guidance. These projects shall be separate-

ly listed in the report.

7.4 Evaluate Selected ECOs. The AE shall analyze the ECOs
listed in Annex A. These ECOs shall be analyzed in detail to de-
termine their feasibility. Savings to Investment Ratios (SIRs)
shall be determined using current ECIP guidance. The AE shall pro-
vide all data and calculations needed to support the recommended
ECO. All assumptions and engineering equations shall be clearly
stated. Calculations shall be prepared showing how all numbers in
the ECO were figured. Calculations shall be an orderly
step-by-step progression from the first assumption to the final
number. Descriptions of the products, manufacturers catalog cuts,
pertinent drawings and sketches shall also be included. A life
cycle cost analysis summary =heet shall be prepared for each ECO
and included as part of the supporting data.
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7.5 Combine ECOs Into Recommended Proijects. puring the Inter-
im Review Conference, as outlined in paragraph (7.6.1), the AE
will be advised of the DEH’s preferred packaging of recommended
ECOs into projects for implementation. Some projects may be a com-
bination of several ECOs, and others may contain only one.. These
projects will be ovaluated and arranged as outlined in paragraphs
5.1, 5.2, and 5.3. Energy savings calculations shall take into
account the synergistic offects of multiple ECOs within a project
and the effects of one project upon another. The results of this
effort will be reported in the Final submittal per par [7.6.2]-

7.6 Submittals, presentations and Reviews. The work accom=
plished shall be fully docunented by a comprehensive report. The
report shall have a table of contents and shall be indexed. Tabs
and dividers shall clearly and distinctly divide sections, subsec-
tions, and appendices. All pages shall be numbered. Names of the
persons primarily responsible for the project shall be included.
The AE shall give a formal presentation of the interim submittal
to installation, command, and other Government personnel. Slides
or view graphs showing the results of the study to date shall be
used during the presentation. puring the presentation, the person=
nel in attendance shall be given ample opportunity to ask ques-
tions and discuss any changes deemed necessary to the study. A
review conference will be conducted the same day, following the
presentation. Each comment presented at the review couference
will be discussed and resolved or action items assigned. It is
anticipated that the presentation and review conference will re-
quire approximately one working day. The presentation and review
conference will be at the installation on the date agreeable to
the Director of Engineering and Housing, the AE and the Govern-
ment’s representative. The contracting Officer may require a re-
submittal of any document (s), if such document (s) are not approved
because they are determined by the Contracting Officer to be inade-
gquate for the intended purpose.

7.6.1 Interim Submittal. An interim report shall be submit-
ted for review after the field survey has been completed and an
analysis has been performed on all of the ECOs. The report shall
indicate the work which has pbeen accomplished to date, illustrate
the methods and justifications of the approaches taken and contain
a plan of the work remaining to complete the study. Calculations
showing energy and dollar savings, SIR, and simple payback period
of all the ECOs shall be included. The results of the ECO analyses
shall be summarized by lists as follows: .

a.All ECOs eliminated from consideration shall be grouped into
one listing with reasons for their elimination as discussed in par
5.3.

b.All ECOs which were analysed shall be grouped into two list-
ings, recommended and non-recommended, each arranged in order of
descending SIR. These lists may be subdivided py building or area
as appropriate for the study. :
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The AE shall submit the Scope of Work and any modifications to the
Scope of Work as an appendix to the report. A narrative summary
describing the work and results to date shall be a part of this
submittal. At the Interim submittal and Review Conference, the
Government’s and AE’s representatives shall coordinate with the
Director of Engineering and Housing to provide the AE with direc-
tion for packaging or combining ECOs for programming purposes and
also indicate the fiscal year for which the programming or imple-
mentation documentation shall be prepared. The survey forms com-
pleted during this audit shall be submitted with this report. The
survey forms only may be submitted in final form with this submit-
tal. They should be clearly marked at the time of submission that
they are to be retained. They shall be bound in a standard
three-ring binder which will allow repeated disassembly and reas-
sembly of the material contained within.

7.6.2 Final Submittal. The AE shall prepare and submit the
final report when all sections of the report are 100% complete and
all comments from the interim submittal have been resolved. The
AE shill submit the Scope of Work for the study and any modifica-
tions to the Scope of Work as an appendix to the submittal. The
report shall contain a narrative summary of conclusions and recom-
mendations, together with all raw and supporting data, methods
used, and sources of information. The report shall integrate all
aspects of the study. The recommended projects, as determined in
accordance with paragraph 5, shall be presented in order of priori-
ty by SIR. The lists of ECOs specified in paragraph [7.6.1] shall
also be included for continuity. The final report and all appendi-
ces shall be bound in standard three-ring binders which will allow
repeated disassembly and reassembly. The final report shall be
arranged to include:

a. An Executive’ Summary to give a brief overview of what was
accomplished and the results of this study using graphs, tables
and charts as much as possible (See Annex B for minimum require-
ments) .

b. The narrative report describing the problem to be studied,
the approach to be used, and the results of this study.

c. Documentation for the recommended projects (includes LCCA
Summary Sheets). ’

d. Appendices to include as a minimum: .
1) Energy cost development and backup data
2) Detailed calculations
_3) Cost estimates
4) Computer printouts (where applicable)

5) Scope of Work
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APPENDIX A

ENERGY MANAGEMENT SYSTEM (EMS) STUDY
SCOPE OF WORK

1. Purpose. The Architect/Engineer (AE) shall analyze three
types of energy management systems for five representative
buildings in order to recommend a definitive strategy for the
installation. ‘

5. Buildinqs to be Evaluated. The study population consists of
five buildings:

a. Building 3136 (14,110 SF)

b. Building 1425 (15,570 SF)

c. Building 200 (26,850 SF)
c. Building 219 (31,270 SF)
d. Building 247 (148,067 SF)

2. Enerqy Management System (EMS) Evaluation. The AE shall
audit the existing FM switch EMS, studying the specifications and
determining the remaining potential. Changes to the current
strategy will be recommended if applicable. The AE shall
research existing PowerLine Carrier (PLC) and Direct Digital
control (DDC) systems available on the market. Each type EMS

must be compared to the others for the five representative
buildings.

3. Building Audits. The AE shall audit the electrical and
mechanical systems and the heat gain/loss characteristics for
each building above. The audit shall include the information
needed to evaluate each FMS. Evaluation shall be in terms of
cost savings (including demand) and energy savings.

4. Enerqy Conservation Opportunities (ECOs). The AE shall
determine the optimum type of EMS to install in the buildings
listed above. Cost savings and energy savings shall be
quantified for each building. The pros/cons of each system shall
be qualified for each building.

a. FM Switch System. The AE shall evaluate the
cost/benefit of including additional buildings on the current
system. The current strategy may be continued or may be modified
if appropriate.

-1
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b. Powerline Carrier System. The AE shall evaluate the
cost/benefit of installing a powerline carrier system as the EMS.
The strategy will be recommended for each building.

c. Direct Digital Control (DDC) Energy Management System.
The AE shall evaluate the cost/benefit of installing a DDC system
as the EMS. The strategy will be recommended for ‘each building.

5. ECO Analysis. The ECOs listed above shall be analyzed
against the existing conditions for each building. Each ECO
shall be analyzed individually, per building listed in paragraph
2 above, for cost savings (including demand) and energy savings
using ECIP criteria. The program simulation method used for the
analyses shall be approved by the Installation.

6. Market Analysis. A market analysis shall be conducted to
determine efficient and reliable products to successfully realize
the potential of each ECO. At least one system shall be
recommended for each ECO evaluated. Price information and
specifications shall be provided. Generalities shall be
unacceptable. The factors leading to each selection shall be
documented. :

7. Extrapolated Results. The conclusions and recommendations of
this study will be extrapolated by the Government over the
installation building population. The AE shall provide and
explain the parameters under which such a projection will have
validity. An overall EMS strategy shall be recommended.

8. Submittals. The work accomplished shall be fully documented
in a comprehensive report. The report shall have a table of
contents and have appendices. All pages shall be numbered,
including the appendices. The AE shall provide calculations
needed to support all data presented. The calculations shall be
an orderly step-by-step progression from the first assumption to
the final number, showing how all numbers in the analysis were
developed. ,

All assumptions shall be clearly stated. Descriptions of the
products, catalog cuts, pertinent drawings, and sketches shall
also be included. Each submittal shall consist of five (5)
copies, four bound and one (1) in a three ring binder.

a. Interim Submittal. The interim report shall present the
work that has been accomplished to date, illustrate the methods
and justifications of the approaches taken, and contain a, plan
for completing the remaining work.
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b. Prefinal Submittal. The prefinal report shall be a
comprehensive document detailing the analyses performed under
this contract and the logical conclusions.

c. Final Submittal. Any revisions or corrections resulting
from comments made during the review of the prefinal report or
during the presentation and review conference shall be
incorporated into the final report. Pen and ink changes or
errata sheets will not be acceptable. The program simulation
shall be submitted as a part of the final submittal on either 3.5
or 5.25 inch disk(s).

d. Comments. Government comments to all submittals, except
the final submittal, will be delivered to the AE in written form.
The Government will require two weeks to review each submittal.
Meetings will be scheduled as necessary to discuss those comments
that the AE does not concur with or does not understand. -

9. Interviews. The AE shall conduct entry and exit interviews
with representatives from the Directorate of Engineering and
Housing before starting work at the installation and after
completion of the prefinal submittal. The interviews shall be
scheduled at least one week in advance.

a. Entry. The entry interview shall thoroughly brief and
describe procedures for the study and shall be conducted prior to
commencing work on the study.

b. Exit. The exit interview shall summarize the work
performed and present the conclusions and recommendations.

10. Services and Materials. All services, materials, labor, and
travel necessary to perform the work and render the data reyaired
under this contract are included in the lump sum of the contract.

11. Deliverables.

a. Interim Submittal. 90 calendar days from date of
receipt by the AE firm of the delivery order.

b. Prefinal Submittal. 45 calendar days from date of
receipt by the AE firm of review comments on interim submittal.

C. Final Submittal. 14 calendar days from receipt by the
AE firm of review comments on the prefinal submittal.

d. Government Review Time. Government review. and comments
on the interim submittal will normally take one to two weeks.

22,
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Introduction.

ANNEX B

EXECUTIVE SUMMARY GUIDELINE

Building Data (types, number of similar buildings, sizes,
etc.)

Present Energy Consumption of Buildings or Systems Studied.

(o}

o}

Total Annual

Source Enerqgy

!

Electricity
Fuel 0il

Natural Gas
Propane -
¢ ther .-

I

Energy Used.
Consumption.

KWH, Dollars, BTU
GALS, Dollars, ETU
THERMS, Dollars, BTU
GALS, Dollars, BTU
QTY, Dollars, BTU

Reevaluated Projects Results.

Energy Conservation Analysis.

(o]

o

e]

*

ECOs Investig
ECOs Recommen
ECOs Rejected
ECIP Projectks
Non-ECIP Proj
Operational o

Include the f

sis summary sheet:

ated.

ded.

. (Provide economics’or reasons)
Developed. (Provide list)*
ects Developed. (Provide list)*
r Policy Change Recommendations.

ollowing data from the life cycle cost analy-l
the cost (construction plus SIOH), the annual

energy savings (type and amount), the annual dollar savings, the

SIR, the simple payback period and the analysis date.

6.

Energy and Cost Savings.

Total Potential Energy and Cost Savings.

Percentage of Energy Conserved.

Energy Use and Cost Before and After the Energy Conserva-
tion Opportunities are Implemented.
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ANNEX C

REQUIRED DD FORM 1391 DATA

To facilitate ECIP project approval, the following supplemental
data shall be provided:

a. In title block clearly identify projects as "ECIP."

b. Complete description of each item of work to be accom-
plished including guantity, square footage, etc.

c. A comprehensive list of buildings, zones, or areas includ-
ing building numbers, square foot floor area, designated temporary
or permanent, and usage (administration, patient treatment, etc.).

d. List references, and assumptions, and provide calculations
to support dollar and energy savings, and indicate any added
costs.

(1) If a specific building, zone, or area is used for
sample calculatiouns, identify building, zone or area, category,
orientation, square footage, floor area, window and wall area far
each exposure. :

PRy

S

(2) Identify weather data source.

‘ (3) Identify infiltration assumptions before and after
improvements.

(4) Include source of expertise and demonstrate savings
claimed. Identify ahy special or critical environmental conditions
such as pressure relationships, exhaust or outside air quantities,
temperatures, humidity, etc.

e. Claims for boiler efficiency improvements must identify
data to support present properly adjusted boiler operation and
future expected efficiency. If full replacement of boilers is
indicated, explain rejection of alternatives such as replace burn-
ers, nonfunctioning controls, etc. Assessment of the complete
existing installation is required to make accurate determinations
of required retrofit actions. ‘

f. Lighting retrofit projects must identify number and type
of fixtures, and wattage of each fixture being deleted and in-
stalled. New lighting shall be only of the level to meet current
criteria. Lamp changes in existing fixtures is not considered an
ECIP type project.
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An ECIP life cycle cost analysis summary sheet as shown in
the ECIP Guidance shall be provided for the complete project and
for each discrete part included in the project. The SIR is appli-
cable to all segments of the project. Supporting documentation
. consisting of basic engineering and economic calculations showing
how savings were determined shall be included.

h. The DD Form 1391 face sheet shall include, for the com-
plete project, the annual dollar and MBTU savings, SIR, simple
amortization period and a statement attesting that all buildings

and retrofit actions will be in active use throughout the amortiza-
tion period.

i. The calendar ycar in which the cost was calculated shall
be clearly shown on the DD Form 1391.

j. For each temporary building included in a project, sepa-
rate documentation is required showing (1) a minimum 10-year con-
tinuing need, based on the installation’s annual real property
utilization survey, for active building retention after retrofit,
(2) the specific retrofit action applicable and (3) an economic
analysis supporting the specific retrofit. .

k. Nonappropriated funded facilities will not be included in
an ECIP project without an accompanying statement certifying that
utility costs are not reimbursable.

1. Any requirements required by ECIP guidance dated 4 Nov
1992 and any revisions thereto. Note that unescalated
costs/savings are to be used in the economic analyses.

m. The five digit category number for all ECIP projects ex-

cept for Family Housing is 80000. The category code number for
Family Housing projects is 71100.
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. Einhorn

Yaffee
Prescott

&5

ARCHITECTURE &
ENGINEERING, PC.

Minutes of Meeting

To:
Directorate of Public Work's

Environmental and Natural Resources Division

9430 Jackson Loop

Ft. Belvoir, VA 22060-5130

ATTN: Mike Stumbaugh
Contract No. DACA31-92-D-0061
Delivery Order 0004

Project Name:

Ft. Belvoir Energy

Management Study

Project Number:

60692.00

Date of Meeting:

10/14/93

Time of Meeting:

1:30 p.m.

Location of Meeting:

Ft. Belvoir Bldg, 1442

Meeting Number:

1

Purpose of Meeting:

To establish complete product scope and define expectations of all parties involved.

Attendees:

Mike Stumbaugh
Kevin Eskandary
Steve Maskell
Julius Stone
Frank Ebbert
David Smith

Representing:

Ft. Belvoir

Einhorn Yaffee Prescott
Einhorn Yaffee Prescott
Einhom Yaffee Prescott
Einhorn Yaffee Prescott
Einhorn Yaffee Prescott

The following constitutes my understanding of the items discussed and the decisions reached. |f there are any additions or

corrections, please contact the undersigned:

cc: Attendees
Jim Hawk, CENAB

o AU

Date: IO{I’S'{QVS )

Y L]

THE FLOUR MILL 1000 POTOMAC STREET, NW WASHINGTON, DC 20007-3238 (202) 471-5000
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. Minutes of Meeting

project: Ft. Belvoir EMS Study Date: 10/14/93 - Page 2 ot 4

Subject Decision/Action Summary

Existing FM Switch EMS Mr. Stumbaugh stated that the existing FM switch EMS could be
evaluated by visiting Building 191, where it is currently installed and
talking with the operating personnel at that building. Mr. Stumbaugh
will provide contact name and number and arrange a meeting
between the operating personnel and an EYP representative.

Type of Heating Fuel Mr. Stumbaugh indicated that the base currently uses fuel oil for
most of its heating needs but an up grade to gas was underway. He
also indicated that for purposes of this study the heating costs are to
be calculated using gas as the fuel. Mr. Stumbaugh will provide to
EYP the gas rates which will be applied to this study.

Use of Fiber Optics Mr. Stumbaugh indicated that the existing fiber optics network which

is currently in operation at Ft. Belvoir is to be used for all inter-

building EMS data transmission where possible. He will provide to

. EYP a contact name and phone number for Harris Corporation which
maintains the fiber optic network.

Scope of EMS Study Mr. Eskandary stated that energy savings could possibly be realized
by including building and site lighting in the EMS scope and asked
if this should be addressed in the study. Mr. Stumbaugh stated that
the primary area to be investigated was the heating, ventilating, and
air conditioning (HVAC) systems and that site lighting is currently
controlled by photo-cell controls and was to remain as such. It was
agreed that any potential savings regarding EMS control of lighting
would be discussed within the text of the report but would not be
included in the economic analysis of the systems.

Mr. Smith asked if the auditorium (building 219A) adjacent to
building 219 was to be included in the scope of this study. Mr.
Stumbaugh indicated that building 219A was to be included.

Mr. Eskandary inquired as to the extent of control diagrams expected
to be included in the report. Mr. Stumbaugh stated that the report
should include schematic diagrams showing the general scheme of
the system being proposed for each building.

. Computer Modeling Mr. Smith proposed two possible programs to be used in model the
building energy consumption. These programs are Carrier E20-1II
and ASEAM 3.0. Mr. Stumbaugh stated that he was
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. Minutes of Meeting

Project: Ft. Belyoir EMS Study Date: 10/14/93 Page 3 of 4

Subject Decision/Action Summary

familiar with both programs and that either was acceptable to him
for use in this study. Mr. Smith indicated that he would notify Mr.
Stumbaugh in the near future as to which program would be used.

Schedule The schedule for the project was discussed and Mr. Stumbaugh
indicated that the schedule was to be as outlined in the original
scope of work with the starting date being October 14, 1993.

Site Surveys Mr. Stumbaugh indicated that access would be available without
clearance to all buildings except building 3136 which is a secure
area and would require prior clearance. Mr. Stumbaugh is to arrange
for acquisition of necessary clearance for building 3136.

Mr. Stumbaugh is to provide to EYP a list of contact names and
. phone numbers of personnel in each building. These persons are to

be interviewed by EYP to determine the current operating hours and
procedures for each building.

Electric Rates Mr. Stumbaugh indicated that the electric service was provided to
the base by Virginia Power in the form of a large primary service
and was billed as such. He is to provide to EYP the electric billing
information for the past year for the purposes of establishing current
rate structures.

Power Line Carrier Systems There was a general discussion concerning Power Line Carrier (PLC)
systems and the applicability to this study. Mr. Smith indicated that
he has contacted several vendors and was in the process of gathering
information about PLC systems available today. Mr. Stumbaugh
stated that building 1442 had an operating PLC system and that he
would provide EYP with information about that system.

Miscellaneous Mr. Smith requested a copy of the latest Energy Conservation
Investment Program (ECIP) guidelines. Mr. Stumbaugh said he
would provide this document to EYP.

Mr. Smith asked if there was a particular report format that was
. preferred and Mr. Stumbaugh indicated that he would provide a copy
of a previous study to EYP for reference purposes.
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Minutes of Meeting

. Project: Ft. Belvoir EMS Study Date: 10/ 14/93 Page 4 ot 4

Subject

Decision/Action Summary

Mr. Stumbaugh indicated that building 219 was about to undergo a
major renovation which was to include an EMS. He said he would
provide to EYP information on this project and the EMS which was
to be installed.
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ARCHITECTURE &
ENGINEERING, PC.

Minutes of Meeting

To:
Directorate of Public Works

Environmental and Natural Resources Division
9430 Jackson Loop

Project Name:
Ft. Belvoir Energy

Management Study

Project Number:
60692.00

Dats of Mesting:

12/6/93

Time of Meeting:

9:00 a.m.

Location of Meeting:

Et. Belvoir, VA 22060-5130
ATTN: Mi

Mike Stumballl)gh t.Belvoir Bldg, 1442
Contract No. DACA31-92-D-0061 Meeting Number:
Delivery Order 0004 2

Purpose of Mesting:

To review report format and confirm correct approach to study.

Attendees: Reprasenting:

Ft. Belvoir
Einhorn Yaffee Prescott

Mike Stumbaugh
David Smith

The following constitutes my understanding of the items discussed and the declsions reached. If there are any additions or
corrections, please contact the undersigned:

cc: Attendees
J. Hawk, CENAB
K. Eskandary, EYP
J. Stone, EYP

Signed:

Date: /Z’/?]‘Qfg\

L

THE FLOUR MILL 1000 POTOMAC STREET, NW WASHINGTON, DC 20007-3238 (202) 471-5000
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Minutes of Meeting

project: Ft. Belvoir EMS Study Date: 12/6/93 Page 2 of 3

Subject

Declsion/Action Summary

Review of proposed report
outline:

Discussion of control system
options:

Discussion of EMS systems
evaluation matrix:

Mike Stumbaugh commented that the executive summary
should include a one page description of recommended
projects with all applicable pay-back and return-on-investment
figures. This summary should be in tabular form if possible.

David Smith stated that EYP would develop a format for
such a table and include that format in the interim submittal.

Mr. Stumbaugh expressed his desire to have the executive
summary be as short and concise as possible and that the
bulk of the technical information be included in the
evaluation section of the report.

Mr. Smith explained that there are two basic types of
Powerline Carrier Control systems available. One system has
two-way communication capabilities and can perform many
of the comfort control and energy management functions of a
Direct Digital Control System while the other features one-
way communication and operates primarily by turning
equipment on and off using a series of relays.

It was agreed that because of the simplicity and greater
availability of suppliers and technical support, only the one-
way system would be considered as part of this study.

Mike Stumbaugh requested that reliability and maintainability
be added to the evaluation criteria as well as compatibility
with existing mechanical equipment.

It was agreed that cost should be added to the evaluation
criteria and that the matrix may be best used to evaluate the
three EMS options in general and not in their application to
each building. Mr. Smith is to further develop the matrix and
decide upon the application.

Preliminary schematic diagrams were reviewed and Mike
Stumbaugh indicated that the format was acceptable. David
Smith commented that these schematics would be refined and
revised to accommodate the results of the economic analysis
and recommendations from the control vendors.
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Minutes of Meeting

pProject Ft. Belvoir EMS Study Date: 12/6/93 Page 3 of 3

Subject Declslon/Action Summary

Miscellaneous: ' - Mr. Stumbaugh provided a copy of the specifications for a
direct digital EMS that is to be installed in Building 219.

- Mr. Smith requested a copy of DD Form 1391 which is to be
filled out for all ECIP projects recommended as a result of
this study. Mr. Stumbaugh is to obtain and forward a copy
of this form to EYP for incorporation into the report.

- There will be a building walk-thru with an account manager
and a control technician from a control vendor on Friday
December 10, 1993 at 1:00 pm. This walk-thru will be
attended by Mike Stumbaugh and David Smith and will
involve primarily the mechanical rooms of each of the
buildings being studied.




Minutes of Meeting

To:

Mr. Jim Hawk

CENAP AE Acquisition Branch
10 S. Howard Street

Baltimore, MD 21201
COE Project No. DACA31-92-D-0061
Delivery Order No. 0004

Project Name:
e Raluaie
Y
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Management Study

Project Number:

60692.00

Date of Meeting:
3/24/94

Time of Meeting:

10:00 a.m.

Location of Meeting:

Ft. Belvoir Bldg. 1442
Meeting Number:

3
Purpose of Meeting:
To review comments on interim submittal.
Attendees: Representing:
Jim Hawk COE

Mike Stumbaugh
Kevin Eskandary
David Smith
Julius Stone

The following constitutes my understanding of the items discussed and the decisions reached. If there are any additions or

corrections, please contact the undersigned:

ce.  Attendees
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project: Ft. Belvoir EMS Study Date: 3/24/94 page 3 of O
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Mlnutes of Meetmg

Subject

Decision/Action Summary ‘/"/

Review of COE Comments

EYP Response: Mechanical ;«’{

1.

/f//‘"’; )

Approval by other divisions of the Corp of Engineers
(COE) is not within the scope of the contract for this
study. This approval will be the responsibility of Fort
Belvoir (the Post).

The decision to use DDC controls in any of the buildings
in this study and the acquisition of any required waiver
will be the responsibility of the Post personnel, not the
authors of this report. The report will address only the
cost/benefit analysis for the various type of EMS.

EYP Response: Electrical

1.

The program was inadvertently referred to as Version 3.0.
The program used was actually Version 3.02.

EYP will use data that was shown on the original contract
drawings for each building. Where data is not available
EYP will estimate the outside air quantities based on
known conditions.

Mike Stumbaugh indicated that actual change over dates
vary from year to year. It was decided that April 15 and
September 15 would be used for the purposes of this
study.

The ECIP Guidelines recommend a ten (10) year
Economic Analysis Life for EMS or HVAC Control
projects. If any other criteria are to be followed COE
must advise.

The BLCC life cycle cost analysis program uses data from
the NISTIR 85-3273 as required by the ECIP guidelines.

Also see the enclosed letter explaining the BLCC program.

The 3.1% discount factor is the FEMP discount rate for
1994 listed in the "Energy Prices and Discount Factors for
Life-Cycle Cost Analysis 1994" as compiled by the
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Minutes of Meeting

project Ft. Belvoir EMS Study Date: 12/6/93 Page 4 of 6

Subject

Decision/Action Summary

10.

11.

12.

National Institute of Standards and Technology for the
United States Department of Energy. This same standard
recommends that a 4.0% discount factor be used for study
periods of up to 10 years. The ECIP guidelines utilize a
discount rate of 4.0 % to establish the energy price
escalation factors. The COE must advise EYP as to the
actual discount rate which is to be applied to this study.
Please note that the life cycle cost analysis software
packages allow the user to input any discount factor.

EYP will comply. The COE will provide a copy of this
standard to EYP.

As stated in the report this system is best utilized for
residential and small commercial systems as it is currently
being applied, and does not have application for the
buildings in this study. EYP will expand on the narrative
that describes the abilities and limitations of this system.

COE will clarify this comment. To what guide
specification does it refer.

The input data will be reviewed to confirm validity. If
any errors are found they will be corrected, otherwise the
data will be utilized. COE will advise as to the range that
would normally be expected.

The manufacturers of the DDC systems have indicated that
fiber optics can be utilized as a communications path for
the control systems. COE will advise if there is additional
guidance referred to in this comment.

This study will recommend a type of EMS to be installed
in each building, it will not specify each individual control
point; therefore, whether the existing boiler remains or is
replaced will have little effect on the outcome of this
recommendation.
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Minutes of Meeting

Project. Ft. Belvoir EMS Study  pate: 12/6/93 Page 5 of 6

Subject

Decision/Action Summary

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

These chillers use R-22. This will be stated in the Pre-
final submittal of the report.

This statement is true; however, this study will recommend
a type of EMS to be installed in each building, it will not
specify each individual control point; therefore, whether
the existing chiller remains or is replaced will have little
effect on the outcome of this recommendation.

This chiller uses R-22. This will be stated in the Pre-final
submission of the report.

This chiller uses R-22. This will be stated in the Pre-final
submission of the report.

Where available, lighting wattage values were taken from

the original construction drawings and verified in the field.
Also please note that building 200 is a recreation building
with special areas which contain considerable amounts of

incandescent lighting. The input data will be verified and

corrected if found to be in error.

The 25 sq ft per person is for an assembly area and will
be verified prior to the Pre-final submission of the report.

EYP will establish an estimated infiltration rate based on
building conditions and utilize this rate consistently for the

baseline conditions as well as all ECO alternatives.

ECIP Summary sheets will be included in the Pre-final
submission of the report.

See the enclosed letter explaining the BLCC program.
All input information for the energy modeling was
included in Appendix C of the report. If further

information is need please specify.

See the enclosed letter explaining the BLCC program.
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project Ft. Belvoir EMS Study Date: 12/6/93 page 6 of 6

Subject

Decision/Action Summary

Review of the Post’s

Comments:

24.

See the attached letter explaining the BLCC program.
COE is to provide a copy of TM 5-802-1.

EYP Response

1.

All spelling errors will be corrected prior to the Pre-final
submittal.

EYP will explain in more detail the capabilities and
limitations of the existing FM Switch system in the Pre-
Final submittal.

Schematic diagrams and drawings are being formulated
and will be included in the Pre-Final submittal.

The advantages and disadvantages of each type of EMS
will be described in more detail in the Pre-Final submittal.

The purpose of the study will be more clearly stated in the
Pre-Final submittal. The Executive Summary will also
include a recommended strategy for applying EMS to each
of the sample buildings.

A matrix is being developed to evaluate the relative merits
of all three system types. This matrix will be completed
and included in the Pre-Final submittal.

A simple electric rate of $0.0616/Kwh will be used for all
energy cost calculations as determined by the Installation
Utility Chief.

EYP will use data that was shown on the original contract
drawings for each building. Where such data is not
available EYP will estimate the outside air quantities based
on known conditions.

Proposed systems have not yet been finalized and will be
described in more detail in the Pre-Final submittal.
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project Ft. Belvoir EMS Study Date: 12/6/93 Page 7 of 6

Subject

Decision/Action Summary

Re-Submittal

10.

11.

12.

13.

14.

15.

All conclusions will be supported by cost/benefit data in
the Pre-Final submittal.

The cost of the equipment necessary to connect the
building EMS to the post fiber optic system as well as the
cost of the central terminal and related software outweigh
the benefit if only a small number of buildings are
connected to the system. A more descriptive narrative
with actual cost data will be included in the Pre-Final
submittal.

The general Ft. Belvoir data, as provided by Mike
Stumbaugh will be included in the Pre-Final submittal.

All energy savings data is generated by a computer
program which is based on equipment input information
and does not reflect items such as demand savings and
system maintenance costs. EYP will investigate modifying
the program input data to more closely simulate the
differences in energy costs between the PLC and DDC
systems.

EYP will describe the limitations of the computer
simulation program and how the program was used to
model the energy usage for the baseline conditions as well
as all ECO alternatives.

The Pre-final report will include a section which describes
what factors will most likely effect the energy usage in a
given building and how this affects the savings potential of
an EMS.

The Interim Report will be revised and re-submitted, for record
purposes, within four weeks after EYP receives all information
which is to be provided by COE and Ft. Belvoir.

The Pre-final Report will be submitted for review within 45 days
after EYP receives all information which is to be provided by
COE and Ft. Belvoir.
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Minutes of Meeting

To:

Mr. James Hawk

CENAB AE Acquisition Branch

10 S. Howard Street

Baltimore, MD 21201

COE Project No. DACA31-92-D-0061
Delivery Order No. 0004

Project Name:

Ft. Belvoir EMS Study

Project Number:

60692.00

Date of Meeting:

11/22/94

Time of Meeting:

10:30 a.m.

Location of Meeting:
Ft. Belvoir Building 1442

Meeting Number:
4

Purpose of Meeting:

To review comments on Pre Final submittal.

Attendees:

Jim Hawk

Mike Stumbaugh
David Smith
Julius Stone

The following constitutes my understanding of the items discussed and the decisions reached. If there are any additions or

corrections, please contact the undersigned:

cc:  Attendees

Representing:

COE

DPW - Fort Belvoir
Einhorn Yaffee Prescott
Einhorn Yaffee Prescott

Signed:

Date:
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Minutes of Meeting

project: Ft. Belvoir EMS Study pate: 11/22/94  Page 2 of 5

Subject

Decision/Action Summary

Review of Comments

Agreed Upon Course of Action:

Purnell's Comments:

1.

EYP will provide tabs and dividers and add page numbers to
the appendices.

A typographical error was found in this calculation and the
will be corrected in the revised submission.

The Washington, DC weather data was compared to the
actual Ft. Belvoir data and it was determined that the
average difference in the mean monthly temperature was
less than one degree fahrenheit. It was agreed that the
Washington DC data was valid and would be accepted by
the COE and Ft. Belvoir.

Stumbaugh's Comments: -~

1.

EYP will include page number references in the Table of
Contents.

EYP will replace the Installation Mission with a statement
provided by Mike Stumbaugh and will change the term
‘base' to 'installation’ throughout the revised report.

All references to FM Switch (FMS) will be changed to FM
Relay (FMR) throughout the revised report. The demand
savings will be estimated using a calculation which is based
on the demand savings strategy described in Section 2 of the
report.

EYP will describe in the revised report, the probable reasons
that building 3136 did not qualify for ECIP funding while
building 1425 did and they are of similar construction and
system type.

EYP will develop further criteria for applying the results of
this study to other buildings on the installation. This criteria
will be explained in the Executive Summary of the revised
report using tables or charts wherever possible.
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Subject

Decision/Action Summary

6. EYP will revise the term 'control information' in the second
paragraph in Methodology to read 'type and condition of
existing control systems'. The Washington DC weather data
will be utilized and is acceptable to COE and Ft. Belvoir.

7. EYP will describe in the Methodology section of the revised
report the relative values of the features listed in the EMS
Evaluation Matrix.

8. The label AHU-1 refers to a type of unit. The drawings will
remain as originally submitted.

Hawk's Comments:

1. The reference to the incorrect format refers mainly to the
Executive Summary of the report. More specific statements
are made in comment 2. '

2. The format of the executive summary as follows.

a: Table 1 will be modified to exclude the ECIP compliance
column and include a column for Total KBTU savings.
This table will also serve as the list of ECOs considered.

b: EYP will include specific recommendations concerning
the future of the existing FMR system.

e: EYP will create a table comparing the energy savings,
economic and operational merits of all three systems for
each building. Following this table will be specific
recommendations for each building based on the content
of the table.

f: EYP will include specific recommendations concerning
the future of the existing FMR system.

g: Becuase the main purpose of this report is to establish
criteria for installation wide implementation of EMS
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Project: Ft. BCIVOil' EMS Study Date: 11/ 22/ 94 Page 45

Subject

Decision/Action Summary

Electric Rate

Resubmission

each ECO will be treated as an individual project. Table
1 will serve as the summary of the ECO packaging.

h: None of the ECOs evaluated will qualify for ECIP
funding because the cost estimates are less than
$300,000. Mike Stumbaugh indicated that other funding
programs would be used. Based on this information EYP
will include Life Cycle Cost Analysis Summary sheets
for each recommended ECO. These summary sheets will
serve as the appropriate programming documentation.

i EYP will include Life Cycle Cost Analysis Summary
Sheets for each recommended ECOs.

j: EYP will develop further criteria for applying the results
of this study to other buildings on the installation.

The Ft. Belvoir Utility Chief has established an equivalent electric
rate of $0.0616 /kw hr. This rate includes all demand and
administrative charges in addition to the electrical consumption
charges. It was previously agreed that this value would be used in
all energy calculations. Subsequent to the submission of the Pre
Final report it was determined that demand savings calculations
could be included in the study in addition to energy consumption
estimates. It was agreed that the equivalent rate was no longer valid
because it includes the demand costs which were also being
estimated in the demand savings calculations. Based on this
information it was decided that the actual billing rate of
$0.01968/kw hr would be used for estimating electrical consumption
COSts.

EYP will resubmit the Pre Final report on January 18, 1995. EYP
will deliver one copy of the report to each of the following agencies:

L. Mr. James Hawk
CENAB, AE Acquisition Branch
City Crescent Building
10 S. Howard Street
Baltimore, Maryland 21201
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Subject Decision/Action Summary

2. USA Garrison - Ft. Belvoir
Attention Mike Stumbaugh
9430 Jackson Loop, Suite 107
Ft. Belvoir, Virginia 22060

3. UsS. Army Corps of Engineers
Mobile, Alabama
(Mr. Hawk is to provide the complete address for this

agency)
All copies of the report will be in three-ring binders.

Mr. James Hawk will process payment of an EYP invoice for 65%
of the total contract amount for work completed to date.

Payment

J-18




DEPARTMENT OF THE ARMY
BALTIMORE DISTRICT, U.S. ARMY CORPS OF ENGINEERS
P.0.BOX 1715
BALTIMORE, MD 21203-1715

REPLY TO December 29, 1994

ATTENTION OF

Engineering Division

Mr. David Smith

Project Manager

Einhorn, Yaffee Prescott
1000 Potomac Street, N.W.
Washington, DC 20007-3238

Dear Mr. Smith:

Reference is made to the minutes of the Prefinal Review
Meeting held at Fort Belvoir, Virginia, December 6, 1994, for the
Fort Belvoir Family Housing Insulation (encl 1), and EMS Study
(encl 2), Contract DACA31-92D-0061, submitted to Mr. James Hawk
for review.

The minutes submitted on December 5, 1994 have been reviewed
and are accepted. If you have any questions, please contact
Mr. James Hawk at 410-962-6704.

Sincerely,

N 7 el

Encls Stanley N. Block, P.E.
Chief, Military Branch
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Minutes of Meeting

To:

Mr. James Hawk

CENAB AE Acquisition Branch

10 S. Howard Street

Baltimore, MD 21201

COE Project No. DACA31-92-D-0061

Project Name:

Ft. Belvoir EMS Study

Project Number:

60692.00

Date of Meeting:
6-1-95

TimeOof Meeting:
10:30 a.m.

Location of Meeting:

Ft. Belvoir Building 1442

Delivery Order No. 0004 “5‘““"9 Number:
Purpose of Meeting:

To review comments on revised Pre-Final submission.

Attendees: Representing:

Jim Hawk COE - Baltimore District
Wayne Stone DPW - Ft. Belvoir

John Strang DPW - Ft. Belvoir
David Smith Einhorn Yaffee Prescott
Julius Stone Einhorn Yaffee Prescott

The following constitutes my understanding of the items discussed and the decisions reached. If there are any additions or

corractions, please contact the undersigned:

ce: Attendees

Tony Battaglia, COE - Mobile District

Signed:

Date:
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project: Ft. Belvoir EMS Study  Date: 6-1-95  Page2 of 9

Subject

Decision/Action Summary

Comments From $tumbaugh
Comment No.1:

EYP Response:

Comment No. 2: /

EYP Response:

Comment No. 3:

The following are our responses to the Prefinal review comments for
this project:

L. 1/'\ “Purpose” section should precede the Executive Summary. |
The purpose section found on Page II-1 would };e appropriate. 2.
There appears to be seven mission glements. 3¢ The third
paragraph should be removed. 4./ Throughout the text,
“Installation” should be capitalized when referring to Fort
Belvoir. 5. Executive Order 12902. 6. FY should be placed in
front of 1985 and 2005. '

The Purpose section from Page II-1 will be copied and inserted into
the Introduction section of the Executive Summary. The third
paragraph of the Executive Summary will be removed. The term
“Installation” will be capitalized throughout the report. The
Executive Order will be referred to as Executive Order 12902. FY
will be placed in front of 1985 and 2005.

The * appears unnecessary. If Building 1425 is to come under true
DDC, then the vendor will still have to replace almost all of the
existing components, with the exception of the wiring. There will
still be a significant cost for the central building controller and
associated compatible components. A DDC for 1425 may not be as
expensive as starting from scratch, but it would still be a real cost
and a valid project to connect 1425 to the central system.

The * is necessary because the savings and payback estimates are
based on a baseline condition with no time of day scheduling control.
Building 1425 is currently equipped with a control system capable of
time of day scheduling.

In some cases, real energy savings could be achieved with FMR. The
AC for a small building with a significant unoccupied period could
simply be turned off at night in the summer and shoulder

months. The problem generally is lack of feedback. Full pump-down
would have to be incorporated in the FMR to safeguard the system.
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project: Ft. Belvoir EMS Study  Date: 6-1-95  Page3 of 9

Subject

Decision/Action Summary

EYP Response:

Comment No. 4: \/

EYP Response:

Comment No.5: \/

EYP Response:
Comment No. 6: \/

EYP Response:

Comment No. 7: \/

EYP Response:

Buildings with extended unoccupied periods could be effectively
controlled using the FMS. This is only recommended for buildings
with a set schedule or where operating personnel can be notified in
advance of changes in the occupancy schedule. This information will
be included in the Executive Summary.

1. There should be an FY in front of 1985 and 2000. 2. The
. following sentence should be changed: “For this reason the
control system reliability will be significantly increased for two
reasons.”

FY will be added in front of 1985 and 2000. “for two reasons” will
be changed to “in two ways.”

1. Building 3136 analysis: do you have the costs associated with
fixing the system and installing a DDC at the same time? Would
this project meet ECIP criteria? 2. Under ECIP projects
developed, present simple payback and installed cost along with
SIR. 3. The last sentence on the page should start with
“Another” instead of “Other”.

The economic analysis of repair/replacement of the existing HVAC
system is beyond the Scope of Work for this project. The sentence
will be changed to begin with “another” in lieu of “other”.

Remember to capitalize “Installation” throughout the document.
“Installation” will be capitalized throughout the report.

1. Arrowheads should be placed on all the path lines. 2. Ensure
that all the interrogatives end in question marks. 3. Is there any
way to work in building size and/or consumption as an initial
criteria on this flowchart (e.g., Is the building > 10,000 sf and
have an annual heating consumption > 1,000 gallons?)

Arrowheads will be added and, all interrogatives will be changed to
end in a question mark. No relationship between building size or
consumption and payback could be found in the extrapolation of data
from this study.
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Subject

Decigion/Action Summary

Comment No. 8: j
EYP Response:
Comment No. 9:
EYP Response:

Comments From

Battaglia/Woodruff:

Comment No. 1:
(General)

EYP Response:
Comment No. 2:
(General)

EYP Response:

Comment No. 3: \/
(Ex. Sum. P. I-6)

1. Simple payback should be recorded to one decimal place. 2.
“Total Energy Savings KBTU” should be “Total Annual Energy
Savings KBTU”.

Simple payback will be recorded to one decimal place. The “Total
Energy Savings KBTU” column head will be changed to read “Total
Annual Energy Savings”.

/
1. Check (BOD Oct 1994) - What does BOD stand for? 2. Check
the 2.I. line and ensure that the MBTU/Yr. Savings is totaled. 3.
check these items for each ECIP form.

BOD is a typographical error. The line should read October 1994.
The line 2.I. will be checked for all ECIP sheets and changes will be
made where necessary. ‘

When tables are referenced in the text of the study the location of the
table should be given. An example of this is on Page 1-6 of the
Executive Summary in the last paragraph.

All references to tables will be changed to include the page number
of the table referenced.

The study contains numerous instances where words have been
deleted or added to the text. Some examples of this are: Page 1-5,
Paragraph 4, line three, the word “in” should be inserted between the
words actuators and each. On Page 1-7 in the last line of the first
complete paragraph, the work “must” has been added.

The report will be reviewed for words deleted or added to the text
and corrections will be made where necessary.

The text of the first complete paragraph of this page describes what
would be a good FEMP project.
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EYP Response:

Comment No.4: /

(Ex. Sum. P. I-9)

EYP Response:

Comment No. 5: -
(Ex. Sum. P. I-18)
EYP Response:

Comment No. 6: /
(Ex. Sum. P. I-18)

EYP Response:

Comment No. 7: /
(General)

This may indeed qualify for FEMP funding; however economic
analysis of this type of mechanical upgrade and/or replacement is
beyond the scope of this study.

The first sentence on this page presents an impossibility. If the
systems do not have a payback they cannot be recommended.

A stated goal of this project was to recommend control strategies to
be applied to the entire installation. For this reason, conclusions
where derived using subjective as well as objective economic
analysis. While it is true that the recommended system does not
provide a payback for this building, it does add significantly to the
energy and total economic savings installation-wide. The FMR
system will be described as the best economic alternative.

Under investment cost 5.5% should be shown for SIOH and 6%
should be used for the design cost. This applies to the other
economic calculations as well.

Design costs and SIOH will be added as instructed.

The ECIP Guidance requires a discount rate of 3.1% for the demand
savings discount factor.

As stated in a previous review comment response, the FEMP or
ECIP discounted factor is listed as 3.1% in the “Energy Prices and
Discount Factors for Life-Cycle Cost Analysis 1994" as compiled by
the National Institute of Standards and Technology for the United
States Department of Energy. This same standard recommends that
a 4.0% discount factor be used for study periods up to 10 years. The
ECIP Guidelines utilize a discount factor of 4.0% to establish the
energy price escalation factors. The COE must advise EYP as to the
actual discount rate which is to be applied to this study. 2 | "Z
AS FER UM H#\wK/ ToNy BATTRLLIP

LCCA summary sheets should be provided for each alternative
evaluated.
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Subject

Decision/Action Summary

EYP Response:

Comment No. 8: /
(Vol. 1, P. 11-4)

EYP Response:

Comment No. 9: \/

(Vol. 1, P. II-5)

EYP Response:
Comment No. 10: \/
(Vol. 1, P. I1-10)

EYP Response:

Comment No. 11; j
(Vol. 1, P. 11I-1)

Section 7.6.2 of the Scope of Work for this project requires that
LCCA Summary Sheets be provided for all recommended projects.
The LCCA output sheets are provided for all investigated ECOS in
Section III of the report.

In regard to the Energy Management System Evaluation Matrix,
there should be some backup calculations to support the assigned
values, or this approach should be abandoned in favor of one that
evaluates each of the application programs for each of the building
investigated.

The assigned values for this matrix are explained in Section II of the
report. It is meant to compare in a relative analysis, the different
capabilities of the system being studied.

The matrix was developed in conjunction with Ft. Belvoir personnel
and was modified over the course of this study to satisfy their
requirement to quantify some of the subjective advantages of these
three very different systems. The matrix is only one of the tools used
to evaluate the systems.

The figure referenced in the second paragraph should be 2.2 not 2.1.
Figure 2.2 on the following page is not dark enough.

The reference to Figure 2.1 on Page II-5 will be changed to Figure
2.2. Figure 2.2 will be darkened so that it is readable.

The whole description of Direct Digital Control EMS systems is
superficial. TM5-815-2 requirements should be discussed.

The Scope of Work Appendix A, Section B requires a description of
products and systems. Section II.C provides a description of the
systems studied, in order to give the reader a simplified
understanding of the functions and capabilities of each system. The
DDC system description provides the reader with an overview of the
systems available in the marketplace today.

Are the values at the bottom of this page measured or nameplate
values?
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EYP Response:

Comment No. 12: \/
(Vol. 1, P. III-2)

EYP Response:

Comment No. 13: \/
(Vol. 1, P. 111-4)

EYP Response:

Comment No. 14: \/
(Vol. 1, P. I11-9)

EYP Response:

Comment No. 15: \/
(Vol. 1, P. II1-9)

EYP Response:

The values used in all demand savings calculations are nameplate
data collected and shown on the equipment data sheet. All ampere
ratings are full load values.

The Power Factor used in this calculation looks low. Is there some
backup data to show where it came from?

The power factor value utilized in the demand savings calculations
was an assumption based on a comparison of catalog data for similar
model air cooled packaged chillers. Catalog data will be included in
the Appendix along with calculation.

The list on this page lists the points but not the applications. The
applications should be listed and must agree with the HAP in
Appendix C.

The application of the controllers in the proposed system is described
in the text preceding the point lists. This application data and the
points list match the system modeled in the HAP which is described
in Appendix C. This point will be explained in the methodology
section of the report.

The Discount rate should be 3.1% not 4.0%.

See Comment 6 response.

Demand is being treated as an energy expenditure which would use
one type of PW discount factor. However demand should be treated
as an annually recurring non-energy savings, which uses a different
type of PW discount factor.

“Building Life Cycle Cost” BLCC 4.0 from NIST was used for all
LCCA calculations. The demand costs were entered in the
appropriate field and the program automatically applies the correct
discount rate for each type of expense. See Appendix E for program
inputs. The Life Cycle Cost Analysis Summary Sheets in Section I
for the recommended projects use the discount rates specified in the
ECIP criteria.
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Decision/Action Summary

Comment No. 16:
(Vol. 1, P. II1-24)

EYP Response:

Comment No. 17:
(Vol. 1, P. I11-24)

EYP Response:

Comment No. 18:
(Vol. 1, P. C-4)

EYP Response:

Comment No. 19 \/
(Vol. 1, P. C-40)

EYP Response:

Comment No. 20: \/
(Vol. 1, P. C-52)

EYP Response:

What appears to be missing is the calculations that show how the
values shown in this table were obtained. We know that the Carrier
HAP Program was used to do the calculations about how did the
input for this case vary from that of the base case in order to account
for all of the applications? This comment is applicable to all of the
ECO Building Simulation Results.

The Input Data for the Carrier E20-II Program is shown in Appendix
C and reflects the applications of the different systems described for
each in Section II for each analysis.

The top paragraph on this page tries to justify DDC even though
DDC has no SIR

Refer to Comment 4 response.

The lighting operating schedule does not look realistic. There
realistically would not be 100% lighting for 12 hours on Saturday
and 10 hours on Sunday.

Building 200 is a recreation facility, the hours for the lighting and
people occupancy reflect the posted hours of operation for this
facility.

Why are you allowing cooling and heating overlap? Is this the \/
reason for higher annual cooling loads shown on Page D-5?

This building utilizes a four pipe system which will allow for
simultaneous operation of the heating and cooling systems. The
input is correct for the PLC and DDC models. It is incorrect
however for the base building model. The base building model will be
corrected and the calculations will be performed again.

Is the heating and cooling overlap shown in this schedule the reason '
for the annual cooling coil load on Page D-7 being greater than for
the base case shown on Page D-3?

See Comment 19 response.
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Comment No. 21: '\/
(Vol. 1, P. C-80)

EYP Response:
Comment No. 22: \/
(Vol. 1, P. C-82)

EYP Response:

Comment No. 23: .,
(Vol. 1, P. G-7)

EYP Response:
Acceptance of Submission:
Payment:

Final Submission:

Explain why part-load efficiency is the same as full load capacity. /

The burner on this boiler has a single fixed firing rate. For this
reason the part load efficiency “equals” the full load efficiency. The
inputs for the other ECOs will be checked and corrected as necessary
to reflect this condition.

The part-load performance data in this table looks more realistic than
that shown for the base case. What effect would PLC have on the
boiler efficiency at part load.

See Comment 21 response.

Why are there two Honeywell price quotes for Building 2007

The third price quote is actually from Andover; this typographical
error will be corrected. It will have no effect on the results of the
study.

Mr. Hawk stated that the Pre-Final Submission was accepted as
noted.

Mr. Smith is to submit an invoice for 90% and Mr. Hawk will
process this invoice for payment.

COE is to provide information concerning discount factors and all
revisions will be made as described above. Wayne Stone and John
Strang from Ft. Belvoir are to provide copies of the programming
documentation necessary for funding. After receipt of this
information, EYP will complete the Final Submission and submit it to
COE.

N\60692.00MMINUTES\95-5-F16.WPD
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% TRANE Electrical 10-60 Tons
Data

Table 31-1 — Electrical Data

Unit Wiring Motor Data
Mode! Nameplate Voltage Max Fuse Rec. Dual Compressor (Ea) Fans (Ea) Contro!
Tons Number Voltage Range MCA Size Element Qty RLA LRA Qty KW FLA KW
CGA120B1 _ 208-230%60/1 187254 710 90 2 289 150 1 95 6 —
CGA120B3  208-230/60/3 187254 483 60 2 188 18 1 95 6 —
10 CGA120B4 460603 414506 252 35 2 100 71 1 % 27 -
CGA120BW  575/60/3 518632 173 20 2 68 43 1 95 20  —
CGA180B3 2082306073 187254 726 90 2 295 179 2 103 31 —
15 CGA180B4  460/603 414506 336 40 2 135 90 2 13 16 —
CGA180BW  57560/3 518632 267 35 2 108 72 2 103 12 —
200-230/60/3 180-220 97 125 110 2 294 247 2 08 41 02
20 CGADCao 200230607 208254 97 125 110 2 394 247 2 09 41 02
46006073 416508 43 60 50 2 172 95 2 09 18 02
575/603  520-635 33 45 40 2 132 76 2 09 14 02
2002306073 180220 122 175 150 2 394560 247376 3 09 41 02
25 CGAD.Cos 200-230603 208254 122 178 150 2 394560 247,376 3 08 41 02
460/603 416508 52 70 60 2 172235 95142 3 09 18 02
575608 520635 41 50 45 2 132187 76114 3 09 14 02
2002306603 180220 139 175 175 2 560 376 3 09 a1 02
200230603 208254 139 175 175 2 56.0 376 3 09 41 02
30 CGADL0  “so03 416508 59 80 70 2 235 142 3 08 18 02
575608  520-635 47 60 60 2 187 114 3 08 14 02
200-230/603 180-220 184 200 200 a 394 247 4 03 M 03
200-230/60/3 208254 184 200 200 4 394 247 4 09 4 03
40 CGAD-C40  “usomom 416508 81, 90 90 4 172 95 4 03 18 03
575/60/3 520635 62 70 70 4 132 76 4 03 14 03
20023066073 180220 230 250 250 4 394560 247376 6 08 a1 03
50 CGAD.Cgo 200-230603 208254 230 250 250 4 394560 247376 6 09 41 03
4600608 416508 99 110 110 4 172235 95142 6 09 18 03
575/603 620635 77 90 90 4 132187 76114 6 09 14 03
200230603 180-220 263 300 300 4 560 376 6 09 a1 03
60 CGADCeo  200-230603 208254 263 300 300 4 56.0 376 6 09 a1 03
4606608 416508 111 125 125 4 235 142 6 03 18 03
57560/3  520-635 88 100 100 4 187 114 6 09 14 03

Notes:

1. MCA: Minimum Circuit Ampacity is 125 percent of the largest compressor RLA plus 100 percent of the other compressor({s) RLA pius the sum of the condenser fan FLA per NEC 440-33.

2. Maximum Fuse Size: 225 percent of the largest compressor RLA plus 100 percent of the other compressor{s) RLA plus the sum of the condenser fan FLA per NEC 440-22.

3. Recommended Dual Element Fuse Size: 150 percent of the largest compressor RLA plus 100 percent of the other compressor{s) RLA pius the sum of the condenser fan FLA.

4. RLA: Rated in accordance with UL standard 465.

S. Local codes may take precedence.

6. Control kw inciudes operational controls only. Does not include evaporator heat tape.

7. All units are across the fine starting. Compressors will never start simultaneously.

8. One 115/60/1, 15 amp. jobsite provided power connection is required to operate both the unit controls and evaporator heat tape. if the optional control power transformer is ordered, one
jobsite supplied 115/60/1, 15 amp. power connection is required for the evaporator heat tape. All CGA 120 and 180 units have 24-volt contro! power transformer provided as standard.

9. All 200/230 volt units are factory set for 200 volt usage. For 230 volt usage, wiring leads on the unit transformers must be changed at the jobsite. Al CGA 120 and 180 units are factory
set for 230-volt usage, wiring leads on unit transformers must be changed at the job site.

i
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Performance

Data

10-80 Tons
Part Load

Table 29-1 — Part Load Data, ARI| Points (10-80 Tons)

Entering Condenser Air Temperature (Degrees F)

Model 95 87 85 79 75 71 67 65
Tons Number 100% Load 80% Load 75% Load 60% Load 50% Load 40% Load 30% Load 25% Load
R EER 95 — — - 11.6 — — -
10 CGA120 Capacity (Tons) 88 _ —_ —_ 48 - — —
KW Input 10.1 — — — 4.0 — — —_
EER 9.6 _ — — 1.1 - - —
15 CGA 180 Capacity (Tons) 144 — -_— — 76 — — —
KW Input 17.0 — — — 7.1 — — —
EER 9.7 - — — 139 — - —
20 CGAD-C20 Capacity (Tons) 18.0 — — — 108 — —_ —
KW Input 20.0 — — — 7.1 — — —
EER 93 —_ — 125 — 137 —_ —
25 CGAD-C25 Capacity (Tons) 224 — — 153 — 1.2 — -
KW Input 258 — —_ 11.6 — 8.7 — —
‘ EER 9.7 — — —_ 14.0 - — -
30 CGAD-C30 Capacity (Tons) 271 — — — 16.0 — — —
KW Input 304 — — — 10.6 — —_ —
EER 97 - 11.2 — 14.1 — —_ 15.0
40 CGAD-C40 Capacity (Tons} 352 —_ 281 — 214 — —_ 109
KW Input 39.6 — 25.4 — 14.0 — — 6.4
. EER 93 108 — 126 — — 14.0 —
80 CGAD-C50 Capacity (Tons) 444 378 — 306 — — 15.7 -
KW Input 51.6 354 — 23.2 — — 10.2 —
EER 9.5 — 111 — 14.1 -— — 152
60 CGAD-C60 Capacity (Tons} 52.7 —_ 418 — 319 — —_ 16.3
KW Input 60.8 -— 33.0 — 21.2 — — 9.6
EER 9.9 — 105 — 1.8 — — 134
70 CGAC-C70 Capacity (Tons) 62.5 — 50.8 — 343 —_ — 216
KW Input 70.0 — 52.6 _— 318 — — 164
EER 97 — 106 — 121 —_ —_ 133
80 CGAC-C80 Capacity (Tons) 738 — 62.0 — 40.7 - - 251
KW Input 83.4 — 61.6 —_ 36.2 — — 18.3
Notes:

1. Table 29-1 data is rated in accordance with ARI Standard 530-81, Section 7.3.
— 44 F leaving chilled water temperature.

—(55F + 0.4 F x % Load} = entering ambient temperature.

— Constant evaporator waterflow as determined at full load operation at 95 F ambient and 10 F evaporator temperature drop.
— % Load by compressor displacement as defined by ARI Standard 530-81.
2. Kw input is for compressors only.
3. EER = Energy Efficiency Ratio, {Btufwatt-hour). Power inputs include compressors, condenser fans and controt power.
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